DESCRI PTI ON Tl TLE OF | NVENTI ON, ELECTROSTATI C ATOM ZI NG APPARATUS.

APPLI ANCE, AI R CONDI TI ONER, AND REFRI GERATOR C Technical Field [0001] The
present invention relates to an electrostatic atom zi ng apparatus that
gener at es nano-si ze mst, an (hone electrical) appliance such as a
refrigerator, a display case, an industrial refrigerator, a storage, etc.
and an air conditioner (including an dir purifier and a humdifier and
10the like), etc., and an air conditioner side of an appliance. Background
Art [0002]1t is described an electrostatic atom zi ng apparatus equi pped
with a conveying part for conveyi ngEseatParoM rom a water reservoir part. a
counter electrode arranged so as to be opposed in a conveying direction of
t he conveying part, and a water application electrode for applying a
voltage to water in a route leading fromthe water reservoir part to a
di stal end GFTLERE REGNHEYN: BECERIFGIBCHTAMGNCHIBARYNGAT A Y4r #2 i n an upper
portion of the water reservoir part, wherein the conveying part is
constitutedCﬁyngﬁﬁﬁ%6§Dé%?5%%%£#9ﬁ'wed of solid acid 20as a material (for
exanpl e, see Patent literature 1). [0003]It is described an electrostatic
atom zi ng apparatus equi pped with a water conveying part for conveying

wat er by caq&%&gﬁﬁagction, a water supplying part for supplying water to
the water conveying part, and an applying el ectrode for applying a voltage
to the waterygANVeyede by il dhBoiBi&ho HQRUAY LG RRMid appbRQE BhiRerdeh@s Wat er
supplying part is a heat 25exchange part consisting of an endothermc plate
havi ng an engpishend. & @ikfeacRcaBBliance such as a refrigerator, a display case, an industrial

refrigerator, & storage, etc., sud ap air conditioner (including an air purifier and a humidifier and
10 the iike), aic., and an air conditioner inside of an

apphiance.

Background Art

[0002)  ltis described an electrostatic atomizing apparaius equipped with a conveying part for

i

conveving water from a water reservoir part, a counter electrode arranged so as

o

10 be opposed in & conveying direction of the conveying part, and a water application electrode for
applving a voliage to water in a route leading from the water reservoir part
1o 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 literature 1},
[0003]  Itis described an electrostatic atomizing apparatus equipped with a water conveying part for
conveying 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 water supplying part is a heat

B
e

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



generating dew condensation water by cooling air on the endothermc
surface, a Peltier elenent, and a heat sink, and the heat exchange part is
| ocat ed bel ow the water conveying part (for exanple, see Patent literature
2). [00041lIn recent years, it has been proposed a refrigerator equipped

wi th an 5atom zi ng apparatus including a cooling panel that condenses
noisture in air in the refrigerator arid 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 draw ng nmenber that
conveys t hegswadig devitodda@atina bvabr by esBifigadion thp andothtroicaunizod, & Baer appl i cati on part
bet ween an application electrode and a counter el ectrode, wherein the

at omi zi ng 19appamat ust drdnend én brakeangk strtiplocayAdrie dapabl e of deodori zi ng
inside a storage conpartnent by applying a voltage (for exanple. see Patent
literature BjercgnOOBBPEUEY Reppie)ste fagniiegersdd a refri gerator equi pped

W thstorage tank installed bel ow a cover..of the r fr'gFrator wherein the
cover is pr@Wﬁﬁedmfﬁﬂﬁﬁ%ﬁ“ﬁﬁémﬁﬁﬁﬁﬁﬁgﬁ“ﬁﬁ??ﬁém%?m “&Get abl e case high, and

a mst generator (ultrasonic transducer) in lsa |ower part..(bottom surface
Of t h e \?\ét e?tﬁfgﬁ.’fi?ﬁ&&gﬁé&ﬂfs élﬁ)ﬁ!gl(l% a COOiH‘%gﬁﬂ&ﬁ%&} 20ncliensuﬁ)§1§‘;st - rptge‘! E %LJP %“4;&1% )

or examnp see Pat ent Iterature

[ 0006] Fur t her mor e, i &, 2 ks I Deh il Skt hAREALR e SAL BREM-M R an
nulti-colorgﬁgﬁﬁﬁpﬁg%ingﬂﬁgﬁﬁ%&?%gaagéggfay %ﬁfﬁﬂprovided gn}a front door

of the refriQeLatarw . WibkiGheSW f6hesitdghter e ssion colors or a Iight
em ssion condition by operation of a control 20unit, and displays
"bacterial ehadigatieOn: bREES ho RatrRehchap keaatvdimnixt wwheinga bact al eradication
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 compartment by
applying a voltage (for example, see Patent literature 3).
[0005]  Further, it is proposed a refrigerator equipped with a water storage tank

installed 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 (ulwasonic transducer) in

—
LI

a Jower part (bottom surface) of the water storage tank (for example, see Patent

literature 4).

j0006]  Furthermore, it is described 2 refrigerator equipped with an muiti-color illuminating
means in a display unit provided on a front door of the refrigerator, which switches light emission
colors 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},

[0007]  Further, it is described a refrigerator equipped with an ultrasonic humidifier in

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

see Patent literatare 6).
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[0008]  Furthermore, it is described a refrigerator that is equipped with an atomizing



button is pressed by a user (for exanple, see Patent literature 5).

[0007] Further, it is described a refrigerator equipped with an ultrasonic
hum difier in a vegetable conmpartnent that utilizes defrosted water for
feeding water (for exanple, see Patent |literature 6). 25[0008] Furthernore,
it is described a refrigerator that is equipped wwth an atomzi 3
apparatus for supplying fine mst to &8 storage conpatlntent, and a water
storage part for storing liquid supplied to the atom zing apparatus, and
that includes, in a pathway (canalicular path) connecting the atom zing
appar at us apghrdGor Wb Bihe S1e05iA 0L sPRE comPartn@MDaE D Gaureiaes paft & sr@gOVi Ng a
content of the liquid (for exanple, see Patent 5Sliterature 7). G tation

Li st Pat ent liduldtseppbdd iy e J:QG0Q] Pautaentand thdt @rladegries pethwd P <2@B6088171 A 10Pat ent
literature 2: JP 2007-181835 A Patent |literature 3: JP 2007-101034 A

Pat ent | i t esoatesting thd 2o Rin2 QOSaEGRA DEWHET PomesPart| 4ty ige predenion gpoving@3- 172577 A
Patent literature 6: JP 6-257933 A 15Patent |iterature 7: JP 2008-089203 A
Sumary of $oRvEat PO Techntiare BEgbl em

5  lierature 7).
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Patent literature 6: JP 6-257933 A
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Patent lierature 7: JP 2008085203 A

Summarv of Invention
Technical Problem
[00167  In the atomizing apparatus described in Patent literature 1, a ceramic is used
20 for the conveying part. However, generally, a ceramic has a porosity (voidage) of approximatety
10 1o 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 10" Q-m, which is large.  As just described, ceramic
materials have exiremely low clogging resistance against foreign matter since the pore diameters

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



[0010] I n the atom zi ng apparatus described in Patent literature 1, a
ceramc is used 20for the conveying part. However, generally, a ceramc has
a porosity (voidage) of approximately 10 to 50 % and a pore di aneter
(average of pore dianeters or dianmeters of void pans) of approximately 0.1
to 3 tun, and has electrical resistance of approximately (0.2 to 2) x 1012
Sl.m which is large. As just described, ceramic mat eri al s have
extrenely | ow cl oggi ng resi stance against foreign matter since the pore

di anmeters 25are extrenmely small and there is a problemin reliability when
t he cer ani cmatdialvat eril &F siogrreties ethrborsinge thoreifeget o as waluipe wabry 8ichce t he
voidage is low as well, the capillary force is small and absorptive power
or a ret ai nisABelARDARFEPiGT PoyeoE f rejaing PRt of FRFEE RS %’eﬁaﬁﬁ"’é‘g‘?‘%i lity that
it takes a long tine before electrostati.c aton zation star.t%htodr t hat

at omi zat i on™d AR GE BT AHETEF ORI SRR AR PR 0 ANCE Sxt r enel y

hi gh. the ceram ¢ nmateri.als do. not ' el nd it is
| ess |i kel ygg YAt ’ﬁ%\“ Sﬁf’eg eli\’/}%ﬁ%?né‘biém%gm% %g{ Le%c%%ggﬁ%&ggrd gﬁ% %h&r}fiil;tweﬁﬁcgl s, hence
large el ect i Gal, RAYRS ed BreNRRESHA Wirack QALY B&Lmic hAGICABMEUIRY pan is
inserted’in the Water reservoir part so as to be directed in the verti cal
direction, theisQwr eheRigetrode is arranged so as to be opposed to an end
of the upper part of the conveying part, and the water reservoir part is
integral |y formedrsint:hhd devegnmpae yimegep arde Wdansntohgarcousntd ér dieti@dt r ode, etc.
It is necessary to renove the water reservoir part froma main body of an
appl i ance sue herdsi dpetian. the puntfejeetrodelis errdpgrd petes opgpsagfic agppiiYic Hgpsvat er to
the water reservoir part; however, when a user renoves the water reservoir
part from t et ofik peokrybly Pt ang e WABPETARER IsirEdlv inBed b dre craediredi r part is
integrally formed with the conveying part and the counter el ectrode, 5etc.,
it is né@es%%ﬁ“f"iﬁ‘tﬂfﬁ‘f?ﬁ?f@Efchelt&?ﬁ'\?ﬁ%f g part and an el ectrode part such as
t he

remove the water reservoir part from 2 main body of an appliance such as an air purifier due w0
necessity of supplying water to the water reservoir part; however, when & user removes the water
reservoir part from the main body of the appliance, since the water reservorr part is miegrally
formed with the conveying pari and the counter electrode,

15 ete., it i necessary [0 remove the conveving part and an electrode part such as the
counter electrode at the same time, which may cause the user 1o touch the elecrrode part and get an
electrical shock.
[0012]  in the atomizing apparatus described in Patent literature 2, the heat exchange part is
provided betow the water conveving part, and the heat exchange part is formed

20 by arranging the Peltier element below the endothermic plate having the endothermic surface, and
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 overfiow
and spill over the Peltier element provided below the endothermic surface, which may break down

the Pelter element weak in water.

It
h

[0013]  Since the refrigerator equipped with the atomizing apperatus described in



counter electrode at the sanme tine, which nmay cause the user to touch the
el ectrode part and get an electrical shock. [0012]in the atom zing
apparatus described in Parent literature 2, the heat exchange part is
provi ded bel ow the water conveying par., and the heat exchange pan is
formed 20by arranging the Peltier elenent below the endothernmc plate
havi ng the endotherm c surface, and then the heat sink below the Peltier

el enent; therefore, when the anount of dew condensation water generated on
t he endot herm ¢ _surfac dew candens r y overfl ow
and spil | gvgwﬁFﬁ@“5%V$F§&w(%ﬁ% agg%V?ne %% a%vg%%ggd Sfﬁgﬁglc surf ace,

whi ch may br.g ﬁweowm QR PRI tmgar@gw@sm&ham%mmv&ter 25[ 0013] Si nce the

refrlgeratd3 equl p he atom zi ng apparatus described in Patent
literature c%oﬁn@%m@éﬁe P 1 LSQMMEN: REnRAR bR &fingGROMEY Sorfphainaiuatecondensed on
the coo panel to the water reservoir pan, there are problens that the path
fromthe co@in@RaRebork®s it R Wates ishRBb aruabnbipadfidiac] ong, the conveying
pan has a conplicated structure, the nunber of conponents is large, the
cost is highkmhﬁenaﬁﬁ@ﬁbﬁngmgmdkcbgﬁ@yﬂﬁksot@mmwaM@m£WF#hﬁwm“P%% conveyi ng
part is clogged with dust or the |like entering the conveying part and the
condensed watlgr cingensgtvastippdt fupplictl & s tegteBP’ pails ef WHFPORAR SSHERt her nor e,
the capillary water draw ng nenber and the applic t|o glectrode are

separ at e newﬁ§ﬁ§wm&ﬁﬁﬁﬁrﬁﬁgﬁ§ﬁ¥ﬁ@mk??ﬁﬁﬁﬁ?ﬁmggﬁﬁP?83?%8’ﬂ?ﬁ%t%ssenbllng

efficiency | ow, and th cost q g%? Addltlonally, a water |evel detection
means is pr8WW8§HmWﬂ%F e AREPER T S€rvoir part, and there are problens

that the nupber ol SURONENLSi? \ALIEw &DGLFASh: k hollulh Ahontrol i

conpl ex. efrigerator equi ppe e atom zing apparatus in

the vegeh abl & & ﬁ?}gﬂ‘ %%Fe'at%%%hleﬁns B@tttt@rﬂﬁmée} 51"%5@;;0%}511% :Aarmﬁ ihneR: ianiyeget abl e
contai ner and the cover are directly

control is complex.

[0014]  In the refrigerator equipped with the atomizing apparams in the vegetable case

described in Patent liwerature 4, since a vegetable container and the cover are directly

used as a cooling panel of the mist generator, coliection of dew condensation water depends on the

shapes and the sizes of the vegetable container and the cover; thercfore, there are many reswrictions

,,__.
L4

in the shapes of the vegetable contamner and the cover, the installation space of which is lmited

and the drastic shape modification or the fike of which is impossible also for the necessity of

enlargement of the inner volume, and if is

not easy 1o stably secure water necessary for mist spray.  Further. since the vegetable container
20 and 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 (ulrasonic transducer)

is installed on the botiom surface of the water storage tank. the structure including a seal structure

25  asacountermeasure against water leakage between the water storage tank and



used as a cooling panel of the m st generator, collection of dew
condensati on water depends on the 15shapes and the sizes of the vegetable
contai ner and the cover; therefore, there are many restrictions in the
shapes of the vegetable container and the cover, the installation space of
which is limted and the drastic shap% nodi fication or the |ike of which is
i npossi ble also for the necessity of enlargenent of the inner volunme, and
it is not easy to stably secure water necessary for mst spray. Further,
since the vegetabl e container 20and t gﬁer are directly us%% for the

! : e dir _ 4
cool i ng pan®f misi EneaonsisdaBRbget: Ge ST VRS TTRFF Y "’i“%tg? e o e

€ vegetabl e

case high s O%‘F“E’B%’rg é%@%@rn txt’aseongc%\é\tlls uge@qeurs]c%%gfiﬂ%nIi%’t\%éngr%mn S{%}/ cgjén%ﬁ{yga nt to the

ot her stora@ S erein the hum cannot h, and the

like is di f}cnim?ayulri%édi a'rf&‘fé ¥SQJ%C {ogpraﬁi; i§t uhik’]}?mkmins&e rgiﬁgé?a(t@j[ or (ultrasonic

transducer) s Installed on the bottom surface of the water storage

tank. the sigpuet UEGmbNE bHGE Rbaie $8RAIPaSH WG 1€ RBEHIAL GBUNMISRIRESUT €
agai nst water [eakage between the water storage tank and 6 the m st

gener at ok, &fdGes toaCOAREtGAmeH: b hemAangs epbhingoreffigci Whe s nics:. frowsr and t he
cost is increased. Additionally, since the ultrasonic transducer is used
for the m stangenpefatorhethmiigtl-camnotchengimpatus rpboparamdoivhei$e di fficult to
spray the mst uniformy in the refrigerator. [0015] Further, in Patent
literature SedmdsiPapoiping ipprransdppageiqe onragsa@e s frogenfelbdivPirtul t to
recogni ze 5and has no way to ascertain whether the atom zing apparatus is
operating. VWRAL i Eurther 8 B rofiscre et s E i FOT P EBHNT 2P WA her t he

el ectrostatic atom zing apparatus is really operatin , t he
electrostatﬁ%mﬁ?ﬂﬁpéfﬁ *%%ﬁ%ﬁ%? 1) ?%gq%? ggg,%g%%%gg gfwgﬁnghus the user

feels Sui%pi Exjhgn"iﬁé rci%igegalbﬂsxﬁaltl{ t['tehbed&eriai J;ladgctd"tﬁm Engég 'ELQQB!‘S@(;ME: described in Patent
, cteria

Li terature a

user not pressing the bacterial eradication button, the user cannot know whether the bactenal
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

15 the ulirasonic humidifier in the vegeiable comparmment that utilizes defrosted water for feeding
water; however, a concrete structire of kow the defrosted water is utilized for
the feeding water is not described at all, hence it is difficult to obtain the defrosted waier when
needed. Further, it is pecessary 1o use an atomization filter having pore
dameters of 0.2 10 0.3 mm and a thickness of 80 to 100 pm to geperate mist, handiing

20 and instaflation structure of which is difficuit. which makes the swucture complicated.
Furthermore, since the nlrasonic rapsducer is used in the mist generator, mist cannot be
miniaturized, and it is difficult to spray the mist uniformly in the refrigerator.

[6018]  Further, in the refrigerator described in Patent literature 7, the pathway



eradi cati on node" is displayed when a user presses the bacterial

eradi cation button: however, 10when the refrigerator enters the bacterial
eradi cation node in a case of the user not pressing the bacteri al

eradi cation button, the user cannot know whether the bacterial eradication
is perfornmed if the user is not in fraont of the refrigerator, and thus the
user feels uneasy. [0017] Furtheinore, ‘the refrinerator described in Patent
literature 6 is equipped with 15the ultrasonic humdifier in the vegetable

compartment that utilizes, defrosted water for feedin ter: .however, a
concrete st FHREHFPBS oM ﬁ‘é‘ded‘gf g‘i?‘%’Fs E?t%‘f“éef‘ali iy cﬁﬁnfﬁ%ﬁ%%oﬁ??ﬂo‘?ngt he feeding
water is not described at all, hence it..i LELLGME T wh@ Qhtain the

def r ost ed V\%Paéarmv%&etﬁ“ L AEF: PELFT ﬁtél%r’%’ts négsgérlr%%ggsgr‘; f0 USe an atom zation

filter having Qo Qmai&ﬁg%%ﬁm B Qv v, Onidy AT ARL Rk VoS KRBS SO 80 t0 100

umto generate m st, ing 70and installation structure of which is

di fficult_ whingh mRKESiiHEisStedst Wi8ntRaPhicaateds - fourtderdmee; since the
ultrasonic transducer is used in the m st generator, nm st cannot be

M ni at ur zegfaca pah th the b8 f@isfpbiyiap irertothSpumezing tae arhestd. whicf orked e i n t he
refrigerator. [00181Further, in the refrigerator described in Patent
l'iterature phpcetsine diff@tibandipe cos(tdgdinal i cul ar path) is provided inside of a heat
insulating material for connecting the atom zing apparatus and the water
storage par (001%ndlt fsam etirrof the projert iyERieR S RFYIE HSTHE TS A& Bnveyance
means that controls the amount of conveyed water, which nakes the structure
conpl i cat ed™4M-PRSCTIERICATT " AREFET GHAFIN™8it i s necessary to formlinear

m cropores in a horn fromthe bottaom 5surf art to t end for supplying
water to th@’pgf‘[&%"i?ﬂr{g’;’“ﬁaﬁ’ FErgp a?p&aem’eéﬁu ?asﬁﬁ%g%m??ﬁl?ﬁe? ‘%ﬁ%&g?’ocessi ng

difficul a&g.,etq[rirﬁg eggfﬁﬁthptii&gostaLpQ(;n%thgtapf-Ja%aw@.n obj ect of the present invention
to provide & sinply structured. easy-to-assenble

{66201 Further, it is an objeci of the present invention 1o provide an electrostatic atomizing

apparatus (mist spraying apparatus) which has high clogging resistance

against foreign matter, can be used for a long time, is highly reliable, has large

absorptive power and retaining amount of water, starts electrostatic atomization within a short time,
15 generates atomization without mterruption, has low impedance, and

consumes low power, or to provide an {(home electrical) appliance, such as a refrigerator, an ai

conditioner, ato., equipped with the electrostatic atomizing apparatus.

100211  Further, it is an object of the present invention fo provide a highly reliable electrostatic

atomizing apparatus (mist spraying apparatus) wherein dew condensation water does not sphl over
20 aPeltier element, and breakdown, ste, of the Pelder element

does not occur even when the Peltier element is used between a heat absorbing plate and

a heat sink it & heat exchange part, or to provide an {(home electrical) appliance, such as

a refrigerator, an air conditioner, ¢t¢., equipped with the electrostatic aromizing

apparatus.

25 [0022]  Furthermore, it is an object of the presens invention to provide an (home



and | owcost electrostatic atom zing app aspraying apparatus). or an

(home el ectrical) appliance, such as a refrigerator, an air conditioner,

10etc., equipped with the electrostatic atom zi ng apparatus. [0020] Furt her,

it is an object of the present invention to provide an electrostatic

atom zing apparatus (m st spraying appar at us) whi ch has high cl ogging

resi stance against foreign matter, can be used for a long tine, is highly

reliable, has large absorptive power and retaining anount of water,

starts electrostatic atom zation within g short %j me, Jlsgenerates
5 % és,chpaa g of miniaturiz

at oni zat i onSHHCHEIPPIAEST WY HIT B S FERPIHET £

nd cOnSUNES | ow
power, or to provide an (hone electrical).appliance, such as a
refrigerat of" S%fﬁ“‘?i“?‘fo(%lﬁé‘l 1O e (??t,aa)élazﬁl bped with the el ectrostatic
atom zi ng ag%rlegt us. [0021]Further. it is an object of the present
invention to provide a highly reliable electrostatic atom zi ng

apparatus (Mgt SPEaYd DY 20RRBI Ak seMARER ko dRWICONERNGatureNlowaber does not
spill over 20aPeltier elenment, and breakdown, etc. of the Peltier elenent

does not 50CGalrin@Maiivewhenshiaohelt kgieed @renta chsctigedtbetiveen a heat
absorbing plate and a heat sink in a heat exchange pail, or to provide an
(hone el ect rdagdibyar pquip] rir@ersies of surcdpoasc glequedes.icg o Amensssaran air condi ti oner,
etc., equipped with the electrostatic atom zing apparatus.
25[ 0022] Fur thermoieelectiie)) prpligiee. 81 BareigRrarha: $ras¥reeikvent i on to phone 8
el ectrical) appliance, such as a refrigerator, an air conditioner, etc.,
that is cap&tiRpeoriiaficafgriA Ry aar Bt ayi ng uniformy in a storage
conpart ment %}% mzed water. particles. [0023]Further, it ls.an object of the
; eeh 1 nvertion o d¢ an electroStat
present invé ﬁon EEERE I 58 28 Hpf oSt ueT T 88 Mot "cost
10 atomizing apparatus that is equipped with a means whereby whether the electrostatic atomizing
apparatus is operating, a history of when the electrostatic atomizing apparatus operated, ete. can be
visually confirmed.
100251  Purther, it is an object to provide an electrostatic atomizing apparatus that is applicabie
10 a storage compariment of any temperaturs zones.
15 {00261  Furthermore, it 1s an object of the present mvention to provide an electrostatic
atomizing apparatus which is operable without installing a water reservoir part or 2
water level detection means, composed of a small number of components, and simply structured,
or to provide an (home electrical) appliance, such as a refrigerator, an air conditionsr, etc.,
equipped with the electrostatic atomizing apparatus.
200 [0027] Further, it is an object of the present invention to provide an (home electrical) appliance,
such as a refrigerator, an air conditioner, etc., equipped with a high-performance and highly
reliable electrostatic atomizing apparatus that can prevent running out of water.

[0028]  Furthermore, it is an object of the present invention 1o provide a low-cost and highly

reliable elecrostatic atomizing apparatus that is capable of humidification and



5and i nexpensive electrostatic atom zi ng apparatus wherein a conveying
part, a pathway (canalicul ar path), processing of mcropores to el ectrodes,
etc. is unnecessary, or an (hone electrical) appliance, such as a
refrigerator, an air conditioner, etc.. equipped with the electrostatic
atom zi ng apparatus. [0024] Furthernore, it is an object of the present
invention to provide an electrostatic %Oatonizing apparatus that is

equi pped with a neans whereby whether the el ectrostatic atom zi ng apparat us
is operating. a history of when the electrostatic atom zi ng apgaratus
oper at ed, etoesteriglgridipasion/ip & sfaPgOPOBRITIRT - BRI PIOBPS] FuTPEHEF 04O P obj ect to
provide an el ectrostaticg apparatus that | s applicable ta a storage

conpat t ment e&“fm?i‘ﬁﬁppf‘@ﬁ%é‘g%\?sﬁf 'FBe & T@fﬁ%ﬁ’éf‘ ucr‘te?l“éplp?go‘?‘%?heie{e“foéman obj ect
of the present .invention to provide an el ectrostatic atom zi ng apparatus
whi ch is operabi & Wfhout installing a water reservoir part or a water

| evel detectj,pg, ”%@a@;%mag,?mg;?aﬁmﬂ;ffm@ SORilve RS v RE spRAmERENt s, and sinply
structured. or to provide an (hone eFectrlcaI) appl i ance, such as a
refrigerad ory aidder wiGONEH 1:kiQ AR bboveh&GuioncE i cRRAh Wt Thd:Reicah@ot rost at i C
atom zi ng apparatus 70[0027] Further, it is an object of the present

i nvention toppexi.de an (hone el ectrical) appliance, such as a
refrigerator, an air conditioner, etc., equipped with a high-performance
and hi ghly rgidtiedyb &ck¢nect rostati c atom zi ng apparatus that can prevent
runni ng out of water. [0028] Furthernore. it is an object of the present

i nvention t ol0fdbvi The clerteanes semigingivaeriigriofned) PaRsTe" 8V@Etr ost ati ¢ at oni zi ng

apparatus that is capable of hum dificatjaqn and .
PP includes a disci?arge electrode composegz oI“a main bog 9 paﬁr%onned of foam metai, and

10 aprotrusion part whereto water that attaches to a surface of the main body part is
supplied by a capillary action, an etectrode holding part that holds the discharge
electrode, 2 counter electrode that is provided in the electrode holding part. and that is provided so
as to be opposed to the protrusion part. and & water supply means that is provided directly above
the main body part via a predetermined clearance. and that supplies water to the discharge

15 slectrode or the electrode holding pan, wherein the main body part has an approximarely
rectangular paraliziepiped shape and is larger in width than in thickness.

Advamageous Effects of Invenrion

{00317 According to the present invention, processing efficiency is better, water can be stably
supplied to the protrusion part for a long period of time, and mist can be stably sprayed.

20 Brigf Description of Drawings

[0032]  Fig | is a front view of a refrigerator ] describing an embodiment of the
present invention,
Fig. 2 is a sectional side view of the refrigerator | describing the embodiment

of the present invention.

3]
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Fig. 3 is a block diagram of & control device 30 of the refrigerator |

describing the embodiment of the present invention.



9 bacterial eradication in a storage conpartnent, wherein clogging, etc.
does not occur, or an (honme electrical) appliance, such as a refrigerator,
an air conditioner, etc., equipped with the electrostatic atom zing
apparatus. [0029] Additionally, it is an object of the present invention to
provi de especially an 5air conditioneg whi ch can attain the above-nenti oned
obj ects anong these (hone el ectrical) %ppliances. Sol ution to Problem

[ 0030] The el ectrostatic atom zi ng apparatus according to the present

i nvention i ncl udes a di scharge el ectrode co mai.n .body part

1€S ( . osed of a _
formed of foam metiat s e vEO L FristPasi Sé‘ﬁagb&‘i”fp%fétr%’fnom\?ﬁ?wé?V’?"Hﬁfl att aches
to a surface of the main body. part is s l.i.,ed by a capillary action, an
el ectrode hﬁFHVW&”%Q?Fﬁﬁﬁg?qﬁgf énPﬁéaﬁyggﬁé?agmélectrode, a count er
el ectrode that..is }gggﬁ%gythe el ectrode holding part. and that is

. provi A
provi ded somﬁ%m?%mb%"%% ose o the protrusion part. and a water supply

means that is proyided, g/ GGt ds Y ARE¥EE AeniR pphadyomas i a a
predet erm ned cl earance, and that supplies water to the discharge

15el ect r pdewRe £ H6r BL@GEL Gden helsdiiage pafticenardeicrbitghie ppadnn body part has
an approxi mately rectangul ar parall el epi ped shape and is larger in width
t han i n thi eknessn: Advant ageous Effects of Invention [0031] According to
the present invention, processing efficiency is better, water can be stably
Fig. 6 is a perspective view of inside the cover of the electrostatic atomuzing apparatus
200 that is instalied in the refrigerator 1 describing the present embodiment.
Fig. 7 1s a 1op view of inside the cover, viewed from a top. of the electrostatic aLomizing
10 apparatus 200 that is instalied 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 | describing the

present embodiment.

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

[y
ih

refrigerator 1, of the electrostatic atomizing apparatus 200 that 1s mstalled in the refrigerator |
deseribing the present embodiment.
Fig. 10 is a side view of inside the cover, viewed from a side, of the electrostatic
atomizing apparatus 200 that is instalied in the refrigerator | describing the present embodmment.
Fig. 11 is a side view of inside the cover. viewed from a side, of the elacirostatic
20  atomizing apparaws 200 that is installed in the refrigerator 1 describing the present embodiment.
Fig. 12 is an exploded perspective view of an aliermnative electrostatic atomizing
apparatus 200 describing the embodiment of the present mveation.

Fig. 13 is a perspective view illustrating an assembly method of the alternative

electrostatic atomizing apparatus 200 describing the embodiment of the present invention.

2
[ ]

Fig. }4 is a top view of the aliernative electrostatic atomizing apparatus 200 describing

the embodiment of the present invention,



supplied to the protrusion part for a long period of time, and m st can be
stably sprayed. 20Brief Description of Drawings [0032]Fig. | is a front
view of a refrigerator | describing an enbodi nent of the present vention
Fig. 2 is a sectional side view of the refrigerator | describing the
enbodi nent of the present invention. 25Fig. 3 is a block diagramof a
control .device 30 of the refrigerator } descri bing the enbodi nent of the
present invention. 10 Fig. 4is a front view of an inside of a
storage conpartnment froman anterior viewin a state a doar of the
refrigerator 1 sh&%ﬁ5@ﬁSFﬁ@mﬁmaﬁﬁmFﬁgﬁ“%m??D%%@%ﬁﬁ?mﬁﬁﬁ%??ﬂvﬁﬁn?ﬁe pr esent
enbodinment. Fig. 5 is a front view of an e[eg@rog}ati%.aFoﬂj%&Qg appar at us
200 in a st AFEsSHARNER &7 BORREIoRY APt eRBe R F eI 18T Rstéal T €T h° t he
refrigerator I@%ﬁscriﬁéggeggﬁwgaggent enbodi nment . Fig. 6is a

per spect i ve " FERHVGFYP 8"t Aécdver of the electrostatic atonizing

appar atus 200 t ha%isz,i 5 id Nekidlal B4 de0he LB LEE LbABRLAkRErads BESGE BisRest he
present enbodi nent’” Fig. 7 i1s a top view of inside the cover,

Yi eved f om, @rong&tionQ\ffl-_i\x oo W =Tor M et iitz)ﬁ{z!:.nﬁ _ap%ir@tm i Mh&@ﬂpp@ﬂ&tmrﬂﬂx@ t hat IS
installed in the refrigerator 1 describing the present enbodinent. Fig. 8
is a side Vigwnefin-Rstdeptde mwaver, viewed froma side, of the

Fig. 17 is a diagram for describing  state where the feed-water means is provided in the
electrostatic atomizing apparatus 200, deseribing the embodiment of the

present invention.



el ectrostatic atom zing apparatus 200 that is installed in the refrigerator
1 describing the present enbodinent Fig. 9 is a front sectional view of
inside the cover, viewed froma front of the 15refrigerator 1, of the

el ectrostatic atom zing apparatus 200 that is installed in the refrigerator
| describing the present enbodinent. Fig. 10 is a side view of inside the
cover, viewed front a side. of the electrostatic atom zing apparatus 200
that is installed in the refrigerator | describing the present enbodi nent.

Fig. 11 is a side view of inside the cover, Vvi \é\%gdfromaéide, of the

el ectrostatic 20atord s ¢ A P A HTHEETHD ikl |h§r instal’l’ed in the

refrigerator | describing the present. enbodiment. Fig. 12 is an expl oded

per spect i veSBHF BF TRRVATT ernatTve 6l ectrostatic atom zing apparatus 200

describing the enlt*)l?qb MERLL Qfw bAR: RLESBR adnMENhbRs 260 iFa k3 1S @
perspective view iflustrating an assenbly nethod of the alternative

el ectr ost at !)f%eiggzglﬁéhgd tﬁlﬁg:oad%%[b_ﬁtslﬂﬁml&@% HkesEEdrAl N edtigneeibodi nent of the
present invention. Fig 14 is a top view of the alternative
el ect r ost at igo@hOfibizhdtgesappanaicus 200 descri bi ng the enbodi ment of the
present invention. 11 Fig. 15 is a sectional view of the electrostatic
atom zi ng appar at Big 2260 fwhiveh of ht dstresstiegomizies BB8TEEtt P FAK- K of t he
el ectrostatic atom zi ng apparatus 200 as shown in Fig. 14, describing
of being attached the cover, which is mstatied i the refrigerator ! describing the
embodiment of the present invention.
Fig. 21 s & schematic sectional side view of the refrigerator } dascribing the
10 embodiment of the present mvention,
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 fight-emitting characterisc of a general
LED 210,
15 Fig. 24 is a diagram of a refrigerating comparunent 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 mvention.
Fig. 26 is a side seetional view of the refrigerator ! describing the
20 embodiment of the present invention.
Fig. 27 is & front perspective view of the refrigerating compartment 2 of the

refrigerator 1 describing the embodiment of the present invention.

Descrintion of Embodiments

[00331  Embodiment L.

2
i

{Refrigerator}

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



t he enbodi nent of the present invention. Fig. 16 is a sectional view of the

el ectrostatic atom zing apparatus 200 which illustrates a cross-section MM
of the electrostatic atom zing apparatus 200 as shown in Fig. 14,
descri bing the enbodi nent of the present invention! Fig. 17 is a

di agram for describing a state where Ehe feed-water neans is provided in
the el ectrostatic atom zing apparatus 200, describing the enbodi ment of the
present invention. Fig. 18 is a front view of the refrigerator in a state
where the door is opened, describing the enbodinment o pr esent

des . t.ne
i nventi on. thepresent invengigrgand Fg. 3 ig 2 sgeyopah sife XA a6 It %?E@%tatic at om zi ng
apparatus 200 in a state of being attached the cover ichis installed in
t he refrigépﬁ?ﬁfmeH§§6$PEWﬁﬁmf‘%n%%bgﬁgﬁ%%am%ﬁmﬁ%gmﬁﬁgggnt i nventi on.
Fig. 20 is a H&QQ i

t of ﬂ . o b :
state of bding at ithacsh"g(ﬂﬁ"y“t% he b 0&&%\5\%&@&%@%@%@@&_ B ot oo

e cover, Ichi1s installed in the refrigerator 1

descri bi ng fhe enbesi.oeMpa@hent NBd B iESEMe LINPEH kBN dtfed i?l 1S @ schematic
sectional side view of the refrigerator 1 describing the 10enbodi nent of

the present ataNMeMthk B and left sides belofr kg refidiraiing coufzfuoat 2.perfepéat i ve view of a
refrigerating conpartnment of the refrigerator describing the enbodi nent of
the present compar@rbisonproviiegat iz Botios: seelidh gramprdescmiibvagatee | i ght -emi tting
characteristic of a genera
compartment 3 is provided above the freezing compartment 6, The vegetable
comparment 5 is located below the switching compartment 4 and the ice making
compartment 3 arranged in parallel on the right and left sides, and above the freezing
10 compartment 6.
[0034]  Of course, the layout of each compartment does not limit the present
embodiment. In a so-called mid-freezer type, whergin the switching compartment 4
and the ice making compartment 3 are arranged in parallel on the right and Jeft sides
below the refrigerating compartment 2 provided at an upper shelf, and the freezing
15 comparment 6 is provided below the switching compartment 4 and the ice making
comparmment 3 arranged iﬁ parzallel on the right and left sides, and further above the
vegetable comparmnent § provided at a lower shelf. that is, the freezing comparunent 6
is provided between the vegetabie compartment 3, and the switching compartment 4 and
the ice making compartment 3 arranged in paraliel op the right and left sides,
20 compartments at low temperatures (for example, the ice making compartment 3, the
switching compartment 4 and the freezing compartment 6} are close to one another,
therefore. heat insulating materials between the compartments at iow temperatures are

unnecessary, heat leak is small, and thus an energy-saving and low-cost refrigerator can

be provided.

I
wh

[0035] A side-by-side refrigerating comparument door 7, which can be freely opened

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



LED 910. Fig. 24 is a diagramof a refrigerating conpartnent 2,
viewed froma superior view, of the refrigerator | describing the

enbodi ment of the present invention. Fig. 25 is a top view of a
refrigerating conpartnment 2 of an alternative refrigerator 1 describing the
enbodi nent of the present invention. Fig. 26 is a side sectional view of
the refrigerator | describing the 20efibodi nent of the present invention.
Fig. 27 is a front perspective view of the refrigerating conpartnent 2 of
the refrigerator 1 describing the enbodi ment of the_ present invention.
Descri pt i on™th iEhHGHE FREHEENF 003 §F BRFEEIEETRPIme SORAF fE 8t or) Fig. 1 is a
front view of the refrigerator | descnlpin th% fg%st enQoenlof 13 the
present i nvefiftgiide GRE™E P of e rme PIREL UL O FERTBY the refrigerat or

| describing,the. first e di of t. resent..ipventi in the
. . 2, r de-by- -
di agrams. ¢ REergergRaRared T BB R R i RS A 1 e

openabl e) refLl.agrak A% @H?li afd IBR mAn@EonlpB@ndn®P 18 BGkdhing A SW t chi ng

conpartment 4 dand an ice naking conpartnment 3 are arranged in 5parallel on
the right apghph@fdi Sihdes.hel-oupthen: & aliiigesaki-nt-comparhioent 2. A freezing
conpai | nt ent g is provided at the bottomshelf in the refrigerator 1, and a
veget abl e  are the other 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
swiiching compartment door 9 that can freely open and close an opening of the
switching compartment 4, a slide-out vegetable compartment door 10 that can freely
10 open and close an opening of the vegetable compartment 5, and a slide-out freezing
comparmment door 11 that can freely open and close an opening of the freezing
compartment & 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 compartment 2, which is a storage compartment, is equipped
15 with control switches (2 compartment selection switch 60a, a temperature zone transfer
switch 60b, an instant freezing switch 60¢, an ice making transfer switch 60d, and a
mist spray switch 60e} that perform a temperature setting. eic. inside the storage
compariment, and a control panel 60 that performs display of temperawre information
such as a temperature inside, a set temperature, etc., and operation information of the
20 conmrol swilches, display information of a liquid crystal display unit, and temperature
information imside of the storage compartment, etc. are controlied by the comirol device
30 compaosed of a control board whereto a microcomputer, etc. is mounted, which is
installed in an upper rear surface of the main body of the refrigerator (the rear of the
refrigerating compartment),
25 [0036) A compressor 12 is located in a machine compartment 1A formed in the

bottom rear surface of the refrigerator 1. The refrigerator | includes a refrigerating



conpartment 5 is provided above the freezing conpartnent 6. The vegetabl e
conpartnment 5 is |located bel ow the switching conpartnent 4 and the ice
maki ng conpartnment 3 arranged in parallel on the right and | eft sides, and
above the freezing 10conpartnment 6. [0034)OF course, the |layout of each
conpat uncut does not limt the present enbodiment. In a so-called

m d-freezer type, wherein the swtchi b conpartnent 4 and the ice nmaking
conpartment 3 are arranged in parallel on the right and | eft sides bel ow
the refrigerating conpartnent 2 provided at an upper shelf, and the

freezi ng 15¢6ppaht WEHESE 1i2§OB?WP@%CWI‘W@H@%W%HYCHQ‘”corrpartrrent 4 and
the i ce naki ng conpart nent arranged in_parallel on the right and |eft

si des, and PﬁF@W@F“&8@%@“@%&”?@@%?53?@“&3 HrPRERE “ BT8PEVi ded at a | ower
shel T, that, ?r% <f %%{Eﬁ{g&%&é ICVE% C}ﬁarr%%merqg comr{nresseg pP tli,‘OVI ded sgmgefg ween the

veget abl e cB Swtch and the ice making

conpart ment dse%!i grralg(%genség (rB@JhM it he? P ? rﬁhQQH:g@ﬁQoe'u%f t sides.

70conpartnen? at low tenperatures exanpl e, the ice maki ng conpart nent
3, the switghings cANRMLIBRL AiBRdutl 8 fib @ azh\GeRNPRALL MENt 6) are close to
one another; therefore. heat insulating materials between the conpartments
at lowt enp@dbﬁzrsibld' V8 AESHUANE GE 5isBdms), whietak 2 b@adssidnSnis Malchgierand t hus an
energy-saving and | owcost refrigerator can be provided. 15[0035] A

si de- by- si dB oficebimjoger @viingnribampiictaentycldolhe Fiicuhirel chabe freel y opened
and closed, is provided in a front side opening of the refrigerating
conpartnentaneﬂmmmWh¢@h34sT@ﬂ%@ﬁ*ﬁ@%ﬁ@ﬁﬁﬁéﬁ?#ﬁﬁ%wmaﬁﬂ the refrigerating
conpai rnient door 7 is formed as a side-hy-side door with two of a |eft
refrlgeratlﬁ@mﬁﬁﬁﬂéWFﬁeﬁﬁJd&HWa7ﬂ@§ﬁﬂmﬁeﬁ?bﬁﬁmF@fwfgﬁﬁgf?ﬁﬁ conpar t ment
door 7B.,. O course, it the s qQQnmebut a rotary door

of one &80r“F?H@mg$S“Pﬁpﬁx%%mﬁ%kgﬁ6ﬂgrﬁ%umXM%M§4§%T hie" swi t chi ng

2COMPArt Ment;yy & e XRIR AR & CRIPALLIRIL: 3120 LRl k&RELN compartment 6,

fan 14 is for blowing cool air cooled around the cooler 13 1o each compariment {the
refrigerating compartment 2, the ice making comparmnent 3, the switching compartment

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

ot
T

compartment of the refrigerator 1, via cooling air trunks (for example, a switching
compartment cooling air trunk 16, a refrigerating compartment cooling atr trunk 30,
efc.}.
[0037] A defrosting heater 150 {a giass tube heater for defrosting, such as a carbon
heater wherein carbon fibers emitting light with a wavelength of 0.2 pm 1o 0.4 um that
20 pencrates a silica glass tube are used in the silica glass tube, for example) as a
efrosting means that performs defrosting of the cooler 13 is installed below the cooler
13, Aheater roof 151 is provided between the cooler 13 and the defrosting heater 130,
and above the defrosting heater 150 so that defrosted water dropping from the cooler 13

does not directly suikes the defrosting beater 156 If a heater of a black medium such

bt
e

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

be efficiently melted by radiation heat transfer; therefore. it is pessible to maintain the



are the other storage conpartnents. a slide-out ice making conpartnment door
8 that can freely open and cl ose an opening of the ice naking conpartnent

3, a slide-out switching conpartnent door 9 that can freely open and cl ose
an opening of the switching conpartnent 4, a slide-out vegetable
conpartment door 10 that can freely lggpen and cl ose an opening of the
veget abl e conpasanent 5, and a slide-out freezing conpartnment door |i that
can freely open and cl ose an opening of the freezing conpartnent 6 are
provided, respectively. Further, either of the right refrigerating

conpar t ment SUEEss ERPERISE sLe e PERRREAIPIOYEREY ThG ' pat RERt P Boor 7A on the
right and left sides of the refrigeratin ompal unent 2. which is a storage
corrpammentr."frig‘?”%ﬁﬂ‘f“%p@é‘ﬁO‘T‘!‘brwntaﬁas&g’ﬁ?er%émg\ﬁ%‘f %ﬁ‘éga"( §°ré°(’5m Sttnent sel ection
switch 60a,. a tenperature zone transfer swich v instant freezing
switch 60c. ‘S%Hm?eggh lﬁéi(h]qﬁiém?af ﬁrﬁ?%g%mg’v{\)j %’%ﬁ(\é\%% = %%gé&égghnésu?é tﬁ?ay switch 60e)
that per for i asl SURELALULSBE! L0 cacl Raucl IS EeL Ae- 195308 Compar t ment

and a control panel "60 that perforns display of tenperature infornmation
such as & t giRekAELY Sel tﬂasdoggn13@10&%&10?&@%?1‘&%&3&@%& &dngrer,in and oper ati on
information of the 20control sw tches, display information of a liquid
crystal di splayristiiith,a nafRdmt engesat & sl finfned omat thonolemigisde of the storage
conpartment _ etc. are controlled by the control device 30 conposed of a
control boageduaherdsstiandis Fksdikor pripatrercisetagonc: sherriyrmbedior sidch i s ed in
an upper rear surface of the main body of the refrigerator (the rear of the
refrigerati Agheciowafreseasen BE besePR 1&%%?%‘%@’6?@ the 2l® 198t at ed in a machi ne
conpartment | A fornmed in the bottomrear surface of the refrigerator |I. The
refri ger at oFFE R G FeEr iR F g R *REVrs cycle. The conpressor 12 is one

conponent, ¢ Ptuti the. refrigerating. cycl IS ted in the machine
conpar t ment ?@i{h aﬁg“‘%%sdﬂfacﬁz mé?’ eC tc?)nbggxgrr%fr%g‘épgg%%eé?]!regggr ant inside of the
refri ger at i g, il d0GohBh! | AfhANGCOPLESRAE Rl Mgigcgapr essor 12 1S
condensed in a condenser (not shown 1n the diagranms). The refrigerant being
condensed i ge.depresaiihzge in a capillary tube (not show in the diagrans)
or an expansi on valve (not shown in the diagrans), which is a. depression
unit. A cool®@Bs;l3 alsiBRE cOPpaponeinge 0N Shict i bd agobhecmedimieger at i ng cycl e of
the refrigerator and is located in a cooler conpartnent 131. The
refrigerant idepresseds doyi afr hdudkef pessi Wrvoime e evalporgnesiter ¢ he cool er 13,
and by an endothermc effect at the tinme of eyaﬁ)orati on. air 10surrounding
the cooldr »3ich thegoerdompmrEe| by dic ook SHIeT B 1+ a=2lP&™ | ocated in the

temperature inside the switching compartment 4 to 2 predetermined temperature, and

switching 2 set temperature of the switching compartment 4, The cool air cooled by

the cooler 13 passes through a switching compartment cooling air wunk 16, which s 2

cooling air trunk, and is blown into the switching compartment 4. Additionally, the
20 switching compartment cooling ai trunk 16 is provided downstream of the switching

comparment damper 13.

[00407  Further. a refrigerating compartment damper 53, which 15 an air volume

controf 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

[
n

circulation fan 14, for controlling the temperature inside the refrigerating compartment

2 to a predetermined temperawre, and for changing a set temperature of the refrigerating



vicinity of the cooler 13 inside the cooler conpartnent 131. The cool air
circulation fan 14 is for blowi ng coot air cooled around the cooler 13 to
each conpartnent (the refrigerating conpatuuent 2, the ice making
conpartment 3, the switching conpartnent 4. the vegetabl e conpartnent 5 and
the freezing conpartnent 6). which is the storage 15conpartnent of the
refrigerator 1, via cooling air trunk% (for exanple, a swtching
conpartnment cooling air trunk 16, a refrigerating conpartnment cooling air

irunk 50, etc.). [00371A defrost.i ng ube heater for
defrosti ng, °°§‘B€ﬁ’m§s aThEé‘rOb‘B‘rFOi’iﬁiaﬂ)’éire E’r’e‘i‘i‘r“ii"‘tié iﬁﬁf%r?%f ragmgem tting |ight

wth a wavel engt h of 04tu tha 0] a silica gl ass
e?tﬁ%ouggﬂ %%L g()r whch 1% c6>o mgfur %run%( a%gﬂ%iowin?ossh g

tube are us®&g? ass eXanple) as a defrosting means
that perforns. defrosti f the cooler 13 is installed bel ow the cooler 13.
A heater ro0 Ingggélﬁggbfged bet ween the cooler 13 and the defrosting
heater 150, rﬁﬁgd ARV R 4 D8 ABES A8tk B BERAEOmpBnENats :def r ost ed wat er
droppi ng from the cool er 13 does not directly strikes the defrosting heater
150. |If & heateimefisdad agkon®@d s we Rngbas: asidasfborohgat er, etc. is used
for the defrosting heater: 150, frost over the cooler 13 can be efficiently
mel t ed by r agipatrcarnahi@aticcter &ms bien| leteh érrefep r Epezing gerPgssithl e t o mai ntain
the 16 surface tenperature at a |ow tenperature (approximtely 70C to
80C), and evemﬂmhehwméﬁrﬂgﬁrﬁh@V%%%k%@@wﬂeﬁﬁﬁﬂﬁﬁ%ﬁh§mﬁh’ﬁ case where a
f I ammabl e refrigerant (for exanp i sobut ane, mﬂ S g q}hydrocarbon
ref ri ger ant 10°6F 2dtfe YupRigyre r%’dtﬁé@i SEELORR PR T AR TR t he
refr|gerat|ng cycle, the iti.on_.can_.h ed. Further since it
i s possi bl e“ﬁtﬁ’“ﬁ‘é?ﬁmﬁ%gﬂh‘%‘gé&t‘i méig(? e‘éheli:%%ie v r%ge%g}rggg efficiently by
radi at i heat tra heater, the
f r ost fgpneﬁ dﬁ%?ﬂligp%%% eﬁgﬁ%ﬁ%@%ﬁ; ﬁ&ﬁmneﬁﬂgp?%ﬁﬁﬁﬁﬁm%ftIess likely to
drop in a cliuster at once: therefore, the drop sound at the tine the frost
drops on the heater roof 151 can be reduced, thus a | ow noi se refrigerator
high in defﬁ@ﬁﬁln&s&&EM§hﬁﬁ&Mmﬁaﬂxhﬁwme%td@dhaﬁ&ﬁeﬁﬁﬂwhﬁme, the defrosting
heater 150 can be an inlaid type heater integrally

detecting means to detect an air temperature inside the switching comparunent 4 i

installed on, for example, a rear wall surface of the switching compartment 4, and &

[
wn

thermopile 22 {see Fig. 3, or an infrared ray sensor) as the second temperafure detecting

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

switching compartment 4, which is the storage compartroent, is mstalied on, for

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

compartment 4. The switching comparument damper 13 as the air volume conirol

20  device that can controt an air volume and block an air trunk to prevent inflow of cooi air
is provided in the air trunk that sends cool air from the cooler compartment 131 w the
switching compartment 4, and by cpening and closing the switching compartment
damper 15 according to a detested temperature of the switching comparument thermistor
19, which is the first temperature detecting means, {or a detected temperature of the

75 thermopile 22), a temperature in the switching compariment 4 is controfted by the

control device 30 o be in the selected temperature zone. or to be within the set



incorporated into the cooler 13. Further, a glass tube type heater and the
inlaid type heater can be used together. [0039] A switching conpartnent
danper 15, which is an air volume control means, is for controlling a cool
air volune of cool air blown into the switching conpartnent 4. 15 which is
t he storage conpartnent, by the cool il r circulation fan 14. controlling
the tenperature inside the switching npartnment 4 to a predeterm ned
tenperature, and switching a set tenperature of the sw tching conpartnment
4. The cool air cooled by the cooler 13 passes thr ough swi t chi ng

conpar t nent CBRSERFITEREai FotehkmRrapfiedtrd e EL 5 PG ﬁi"‘ﬁﬂt runk, and is
blown into the switching conp” Latent 4. Additionally, .the 20sw tching
conpar t ment "EESEHE R Fog‘?p?lﬁ?q% 415%13'65093{)?‘“ e\cltfd(?’é’dﬁ”é%e\l;\mmoé’iieréeéavﬁ%%fis the switching
conpart ”e”tméjs%%ﬂem%e% J 9040l Further, a refrigerating conpatLuient danper
55, which is an ail FPol uime cont r ol means, is also for controlling a cool

ai r vol une @f;c00k;.afLiobtkQ Wl Bk FphlEs H08f ARk BeryROMPAMuE ent 2. which is
t he storage conpatunent. by the cool air 25circulation fan 14, for

cont r ol | & NgikiRGask PR HALYRE: dngieientiasdief & getiakivagscempart nent 2 to a
predeterm ned tenperature, and for changing a set tenperature of the

refri ger at i pgiack HaGargrads bideiithe Zfriskhenseondartabm 2.c08k sthelyratche cool er 13
passes through the refrigerating conpartnent cooling air trunk 50, which is
a cool i ng atamptrryenk | Indidiepwsiglecwmidng prraahie X efepdigertait $8g conpart ment 2.
[0041] The storage conpartment, for exanple, the switching conpartnment 4 is

a 5conpar t nEarTiied berRge) CorBRitSRINTYS RAErEiG b REt SRREFETd e | nsi de of the
st or age . . ) . .
dew condensation water is provided in a manner to penetrate through the partition wali

10 51 (the insulated wall) at the rear side of the refrigerating comparmment 2 from the
inside of the refrigerating compariment 2, which is the storage compariment. and to
progude o the reﬁrigeyatin.g compartmient cooling air truni 50, which is a cooling air
trunic.

{00441  Fig. 3 is a block diagram of the control device 30 of the refnigerator 1

15 describing the first embodiment of the present invention. A microcomputer 31 (micro}
is mounted on the control device 30,  The control device 30 performs, with previously
memorized programs, contro} over lemperatures in each storage compartment of the
refrigerator 1, control over the numbers of rotations of the compressor 12 and the cool
air cireulation fan 14, control of opening and closing the swirching compartment

20 damper 15 and the refrigerating compartment damper 55, control over voliage
application to the electrostatic atomizing apparatus 200 {z discharge efectrods 230 and a
counter electrode 240 described hereinafier), etc.  The control panel 60 is equipped

with the following switches:

(1) the compartment selection switch 60a for selecting the storage compartments such as

o
Lh

the refrigerating compartment, the freezing compariment, the switching compartment.

etc.;



conpartment can be selected fromplural |evels between a freezing
tenperature zone (equal to or lower than -17C) and a vegetabl e conpart nent
tenperature zone (3 to 10C), and the tenperature inside of the storage
conpartment is selected and switched with control of the control panel 60
installed in either of the left refri%rating 10conpartnent door 7A or the
right refrigerating conpartnent door of the refrigerator 1. [0042] A

swi tching conpartnment thennistor 19 (see Fig. 3) as the first tenperature

detecting nmeans to detect an air ﬁtﬁgg}{zer.aﬁtl‘ur e i nsi de the sw tching
conpar t ment (24 EPRCREFAICIIERS VY AHHTRE * WRPEAF Ral | surface of the

swi tching conpartnent .4, and 15t her nppi | (S [ 3haOf an infrared
ray sensor ) AEFRE Q‘éﬁ%ﬁ‘%?“éﬁﬁ%% aiid gtp';’félt% g%%ia’geg&ﬁ%a?ﬁlgmf‘%h directly detect a
surface te%@é@&mﬁégemﬂﬁﬁarﬁmﬁ%ﬂ z@ngopgvggﬁlﬁéw%{'ord dirk dRuRf stbfde sW tching
conpartment 4, iIch 1s the storage conpaitwent. is installed on, for
exanpl e, a tQh.sutfage«{a center part, a front pan, or a back part, etc.)
of the switching cornparunent 4. The switching conpartnent danper 15 as the
air vol upe gomt heim 20deVviae dhatkut arzeontsolaidnugicrolvofwme)and bl ock an air
trunk to prevent inflow of cool air is provided in the air trunk that sends
cool a om t Risrtbo Ok esidodip arbgremipadiBeht it padehebesliote Wings 28eipar t ment 4. and by
opening and cl osing the switching conpartnent danper 15 according to a
det ect ed t esmperatingseieof the switching conpartnent thennistor 19, which is
the first tenperature detecting neaps, (or a detected tenperature of the
25t her nopi | &) 29ke making &yt ey 89 {ops el Hee ?/"martd@ﬁfcﬁﬁ’gﬂ &l {™lent 4 is
controlled by the control device 30 to be in the selected tenperature zone,
or to be wi EAPH THE SR 48 tenperature range. Further, a tenperature of a
food it .ch.l d L. l.ASd Wdiehi Nng conpai tutent 4,
is di regm yy\%'[ehgg%gk%395‘31&?F](g%eﬁ%kg%%%?sggggfe%vfﬁ?g&ﬁﬁﬁéthe second tenperature
detecting Me@nSsud. WAL N6ar8he68 £H@5dBkilifs AL Zbi0GoaAPaIat Us 200, which is
a m st spraying apparatus

inside the storage compartments,

(00451  Now, a temperature detection sensor that detects temperatures mside a storage
compartment (for example, the switching compartment 4) will be explained. In the

15 present embodiment, the switching compartment thermistor 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 & temperature inside the
storage comparunent {for exampie. the switching compartment 4).  The detected
temperature by the switching comparment thermistor 19, which is the first temperature

20 detecting means that 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 3| (for example, a temperature determination means inside the
microcomputer 31) whereby 2 temperature determination is performed. and the

25 temperature is controlied so as to be within a predetermined temperature range.

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



S5that sprays m st in the storage conpartnment. is installed on a partition
wal | 51 (an insulated wall) at a rear side of the refrigerating conpartnent
2. which is the storage conpartnent. in the electrostatic atom zing
apparatus 200, a cooling plate 210 (described hereinafter) for collecting
noi sture in air inside the storage conpartnent as dew condensation water is
provided in a manner to penetrate through the partition wall 1051 (the
insulated wall) at the rear side of the refrigerating conpartnment 2 from
the inside of the refrlgeratlng npart ment whi ch |S,H1ﬁ st orage

conpar t nentdele@RgmEE: ‘b?*é‘fﬁcuopém?‘hftsﬂfficﬁﬁmPeé?t‘l‘TF Eriait ef?olﬂsb“ﬁ uent cooling air
trunk 50, which is | i ai.r 0044 a bl ock di agram of
t he cont rolsmﬂ"é?/?oél@”?l‘fmég’ " PREPY OF mehlm% Om%meTLLE i u% tlo%g the first

enbodi ment glgrpéogmgutg‘ 3?5153581%;6{:%3&\/06&9&1}11% grdb‘ecf%oq{v%%gB%ﬁ?ué%l f(fcm cro) is nounted

on the contro e contr evi ce 30 pertornms, with previously

menori zed pLAGLATEmpeRR Rk inQ¥Ehe HiSOREHALUN B84 lslaoz@@@ck]mﬁtﬂﬁrage conpart ment
of the refrigerator 1, control over the numbers of rotations of the

conpr essor Jl2..anendie 60l ocdiikm, Gl Sldliak ipRBedrAnedidmpeaantcosiol of openi ng and
closing the sw tcﬁi ng conpartnment 20danper 15 and the refrigerating
conpar t nent sutledapeid fbdring coandlr opervoniep fricoing @geclappk poftriedn to t he

el ectrostatic atom zi ng apparatus 200 fa di scharge el ectrode 230 and a
count er el ebtrhode 240! desciivbédrirertef fafriony res 8rkas CPRE®Snt rol panel 60 is
equi pped with the fol lowing switches: (1) the conpartment selection swtch
60a for sel ewedpgdt e S@Eﬂé?‘é’ﬁ’éa"éﬁ%‘ﬁ??ﬁﬁﬁft’é‘%%ﬁmé?% H‘é‘cf efrigerating
conpartment, the freezin art nment %ﬁsw te hi n onpa u lent. etc.

19 (2) the FEMBEPERTRE: yae™ BTy o R LD T BT

or svvlrfchl ng a terrperature

zone (“%g“n%gf atfr'ee%“gcireez' p&?ﬁnd%mr Jid i on et linel -8R %kNUomBlg- ) 1N the

storage swtching conpartnent, etc., and for
swi tchi ng t%ﬁJQrgmsf fﬁ@&dqyéncﬁdﬁg}%},% 4] ;eéﬁiréaﬂg@fmnts@;aﬁ%%@h@m\aeak etc.; 5(3)

the instant freezing swt C (instant freezing is also called
super cool i ng,.f ;882 &Q}})eramre, 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
15 refrigerating compartment door 7B.
[0046]  (Electrostatic atomizing apparatus)

Fig. 4 is a front view of the inside of the storage compartment 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 elecwrostatic

20 atomizing apparatus 200 in a state where the cover is attached, which is nstafled in the
refrigerator 1 describing the present embodiment. Fig. 6 is a perspective view of inside
the cover of the electrostatic atomizing apparatus 200 that is installed in the refrigerator
| describing the present embodiment, Fig. 7 is a top view of inside the cover. viewed
from the top, of the electrostatic atomizing apparatus 200 that is installed in the

refrigerator 1 describing the present embodiment, and Fig. § is a side view of nside the

[
W

cover, viewed from a side, of the electrostatic atomizing apparatus 200 that is instalied



whereby the inside of the storage conpartnent is nmade to be a frozen
storage after a supercooling state; (4) the ice making transfer switch 60d
for selecting, regarding ice making, clear ice, normal, quick, stop, etc.;
and 10(5) the m st spray switch 60e (selecting electrostatic spray) for
energi zing the electrostatic atom zing apparatus 200 and perform ng m st
spray (electrostatic spray) inside the storage conpartnents. [0045] Now, a
tenperature detection sensor that detects tenperatures inside a storage

conpel .inten %or e l.e, the swtchi compartment 4) will be expl ai ned.
in the 15pr”éé’%’% ‘ggﬂn%é%bﬁ%glﬁi%%ms%ﬂb%&;%%g conpartnent therrnistor 19 as

the first tﬁg&dg@er%yék%ug&ki@%mgg FBAAS 0 AN kiREintRepPRIe 22 as the second

t enper at ur tecting neans are provided as the tenperature detection
sensor s t hatgddet 8eka8cdhBIRERak Wh iR Sttt aiamage wonpar t ment (for
exanple. the switching conpartnent 4). The detected tenperature by the
swi t chi ng cegpak tamatmdnhe erl Bt @imnlOznd why Bhan) sortdaeorfiraghentigmper at ur e

20det ecting neans that detects a tenperature of air inside the storage
conpar t nenttqdom exadpte, it trecigmptohimyzicowparesighthe 40ling s j nput into the
m croconputer 31 that constitutes the control device 30 and is conpared
Wi.th a predetBP aiayag: warveeanyis PRECHIGBESRTIPERFASIPFNE exanpl e, a
tenperature determ nation neans in?ide t he niﬁ oconput er 31) whereby a

t enper at ur eP2EEEEYANH 4B N6H PEBR B R L AT té“ rzfg‘?“ézﬁ%%r ature is controll ed
so as to be within redet er.m .ned tenper.at | r ) er, a detected
si gnal by t??@p?%?tﬁta)fﬁ‘f) Xaém‘gez‘,”l:“c lsa%mggctnﬁar%n”%{ S PO b

rchrr e second tenperature 20
side of the refrigerating compartment 2, which is the storage comparument, and the side
10 ofthe cooling air trunk $0. The cooling plate 216 is integrally formed of (or integrally
made up by dividing) a material (for example, aluminum, aluminum alloy, copper alloy,
etc.) that is resistant to decay and having a good heat conductance, and is made up of a
heat absorbing fin part 211 that is provided in a manner to protrude on the side of the

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

[
L9 4]

part 212 that is provided in 2 manper to protrude on the cooling air trunk 50 side. and &

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 thar cool air leakage from

the cooling air trunk 56 to the storage compartment is approximately sealed, in the

20 partition wall 51 (the heat insulating wail) between the cooling air trunk 30 and the
refrigerating compariment 2, o the extent that the temperature in the storage
compartment is conwollable.  The heat absorbing fin part 211 and the heat dissipating
fin part 212 need not be particularly protruding if a predetermined cooling effect (heat
absorbing performancs, heat dissipating performance. etc.} is obtained.

25 [0048]  Now, it is described & case with reference to Fig. 8 wherein an electrode

holding part 220 in a shape of a container inchuding an opening or a notch for



detecting neans that directly detects a surface tenperature of a food item
etc. inside the storage conpartnent (for exanple, the sw tching conpartnent
4), is input into the mcroconputer 31, is subjected to arithnetic
processing by the mcroconputer 31 (for exanple, a conputing neans inside
the mcroconputer 31) and is convened_into the 5surface tenperature of the
food item etc., and then, predeternlned tenperature control such as rapid
freezing control supercoollng freezing control, etc. is perforned.

Furt her, the control device 30 Perforns control of various types such as

t enper at ur edisergingotaer inEPidd ddehiEpEisl R SHar T ATt HEY Plefri ger at i ng

conpartnment 2, the ice makin ar t ment w t chi ng conpartnment 4,
the veget abPeheagRighing fRpar 241 %ﬁ&%@“ﬁ’ﬁ@@@éé’?ﬁh’d’aﬁ”ﬁ%artmnt 6) and

erer ui zat | on ganty ol of, Lhe SLECIA0SLAL it ALATLF 8, ARESY at us 200 and so

on. and disP errper Gr'e’o stora corrpartrrent a food

(surface) terperatyr tgpd% : Qb% @Wa%f\ QQO\%Q@IE&%Y E}Td si-he. Alegtrostatic

at om zi ng appar at us nstalled in"each storage conpartnment. on the

control pangl ,80u{Mics Bh 83 NARRIshrabd Shpkingd siibrghihernof the left
refrigerating conpatti.ueut door 7A or the right 15refrigerati ng conpai
anent door #Broxi@01 6k echh palidinhitedateaificz Knghappaslairasgon. and Fig. 4is
a front view of the inside of the storage conpartnent fromthu anterior
view in a stiatect dalegadn wofr dipedicefyrovgdraeerod hakdygweri 328 Fig. | and Fig. 2
is opened. describing the present enbodinent. Fig. S is a front view of the
el ect rost at ingueg@iehibdm. 2 meryap prariencors < 2e0°Y AOPAEnSHIg WAIRERFTES he cover i s

attached, which is installed in the rehrlgeratgq 1 describing the present
embodi nent . ‘“Iﬁ?ed’eat@s?rgm%f“p‘@?sﬁé‘é?‘??}%mi’ﬁe WEE P S FETERETESVer of the

electro atic toomzm parat u 00 that.is.ir ed.i,n the refrigerator
descrl i ng [HEBPes ﬁf}“ 6‘8“ NV ey g oo E(glgL‘:J\}ll"e\{fvSof i nsi de the

cover VI ek 0 e t Qé}eﬁéilﬁmﬁ QMg Renappar at us 200
that is |nstanlfxl£edrﬂl1 1?1 Crngérzlgggrh%%%%% dESCI‘OI bi” trtl)g tr)he ptr esent

embodi ment, ;@G FliQroaB230Ss BadS Iyl 2 Whi6 WeaQ barl 1S laflE drdd@sion part 231.

[0049]  Further, the predetermined clearance X in the vertical direction (dropping
girection of dew condensation water) between the lower end surface 211Y of the heat

15 absorbing fin part 211 and the upper end of the electrode helding part 220 1s set
approximately 1 mm to 20 mm so as to prevent dew condensation water dropping out of
the heat absorbing fin part 211 from being biown 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

26 predetermined clearance X between the heat absorbing fin part 211 and the electrode
holding part 226 should 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 container of the electrode holding part 220, a
temperature inside the container of the electrode holding part 220 drops. and the dew

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

[0030]  Further, in this case, a clearance Z between the lower end surface 211Y of the



cover, viewed froma side, of the electrostatic atom zing apparatus 200
that is installed in the refrigerator 1 describing the present enbodi nent.
[ 0047] The el ectrostatic atom zi ng apparatus 200 is installed in the upper
rear of inside of a storage conpartnment (it nmay be the refrigerating
conpartment 2, the vegetable conpatuncut 5. etc.. for exanple, and may be
any storage conpartnent) in 5the preséent enbodinent, in the electrostatic
atom zi ng apparatus 200, the cooling plate 210 as a water supply neans is
provided in a manner to penetrate through the partition wall 51 (the heat

i nsul ati ng %ﬁﬁﬁ?mﬁéfﬁﬁﬁ*ék“@ﬁ%bﬁﬁa?w%ﬁ@ Herapsetd g 85 EEEhg conpattuj ent 2,

for exanple, which is a storage tent and to_extend across the S|de
of the refr‘?“@’f&?dat%gﬁﬁ‘et‘f@ﬁﬁgg ng?f’f’l%ge caﬁ???‘blfﬁlé“z%tp Fﬁr%ié%conpartnent and

the side 100f t.he cooling air h 210 is integrally
forned of t%)ipmful’lll%teehg}]?alnlm ﬂ} so ata rop%gg ve%m?v (§%ghé#;@%d§+ggtf0g( for exarrpl e

al um num %H@d@%g@#o&%%e&%@%&gﬁr!ﬁapﬁtlt@&l@dl);chgrg@tiecﬂuﬁe fRsi stant to decay
and having a good heat conductance, and is nade up of a heat absorbing fin

part 2115t h@fecdySeibw OMhedQ@8rddDhAdidBBIM 10 vI2Q sREkO% kptiow. @it shdeascde of the
refrigerating conpartnment 2. which is the storage conpartnent, a heat

di ssi pat i nQufid B b paddnsatid@wittratopd Serpiie@iticed clkdaro& 2mMerietiodr ot r ude on the
cooling air trunk 50 side, and a heat conducting part 213 that connects the
heat absor bhadnefprn220 dsrctshRiel. mﬂsﬂm@g@mmretm‘ten@ti@@fi n part) and the
heat dissipating fin part 212 (a cooling air trunk side fmpart), wherein

t he heat cofrdtrend andjivpaipg oupqf3h cgnigper. éﬁ’g‘%"gﬂ‘so Ip Mo BHFISATF | eakage fromthe

cooling air trunk 50 to the tora rt roximately sealed, in
the 20parti £ifgreaa] 1 B i ‘é‘ﬁ?gﬂi%ﬁ?g’g%t ?fg%ﬂ‘? %p‘? Ween the cooling air
trunk 5Q.and the refrigerati onpart.nen t hat the
terrperagareg? "tpﬁé%tor%w(‘éﬁcog”% Ftnen %sgwggdﬁ?rg‘ﬁtrpr@lse E‘:‘I’hg]{ heat absor bi ng

fin pan 211 c{qe&h&oeﬁ%ﬁ néihsm% gﬁgchzr@@;%@&éda23%2ﬂ1a§§sipwmbe particularly

protrudi ng i a pre ed coo Ing effect (heat absorbing per f or mance,

heat di ssi p%ltatlaﬂgledﬁ%ﬁlfc%qugﬁgcharé‘etd%et)ve&&eQﬁ%ﬁén@ﬁ@ane%ﬁ‘r&@ﬂ@h&bw it is
described a case with reference to Fig. 8 wherein an el ectrode

absorbing fin part 211 and the discharge electrode 230 in a case where a volage i3
applied between the discharge electrode 230 and the counter electrode 240 if water

15 droplets 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 clearance Z should preferably be not smaller than 4 mm,  Further, since
electric discharge is less likely to occur in a state wherein water 1s not accumulated on
the discharge electrade 230, it is preferable that the electrode holding part 220 has a

20 swucture such that it is provided with an opening, 2 notch. etc, 1o prevent the water from
attaching 1o or accumulating 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 acoumuiating in the bolding portion of the discharge

elecrrade 230 in the electrode holding part 220 (or it is also preferable to have &

12
Ly

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

eisctrode 230 fo prevent the water from accumuiating on the surface of the discharge



hol ding part 220 in a shape of a container including an opening or a notch
for 22 discharging water is provided below (i medi ately below) a | ower end
surface 211Y of the heat absorbing fin pan 211 (the storage conpart nent
side fin part) via a predeterm ned clearance X in a vertical direction. The
el ectrode holding part 220 nade of a resin is provided bel ow (i medi ately
bel ow) the | ower end surface 211Y of 5t he heat absorbing fin part 211 (the
storage conpartnment side fin part) via the approximately 1 mmto 20 mm
predeterm ned clearance X in the vertical direction, and since dew
condensat i offeciede8?0. frapsesdioiraet foyaceiwieingie Gkt HE HorEFRg part 220

i mredi ately bel ow, a conveying part for conveyi ng dew condensation water
gener at ed i FOYE 243t 58 ﬁ?ﬁ@*??ﬂmﬂﬁ%?ﬁﬁiTm%ﬁmgﬁ€} 1 ¥¢rode hol ding part
220 is unnecessar%{z 10t he refrigerat or %Bmmhich is lowin cost and

and
havi ng a si FpT e BRd Corpaate LPriture Ts 4t ta’ned. The discharge el ectrode

230 1s hel d(do&]tpﬁu&éﬁ%.rﬂgggey 5ol dichg aPRidns 280220 4048 disghar ge el ectrode

230 is nade up of a nmain part 232 and a protrusion part 231.

[ 0049] FUugt hefecsda i Poedat.ahih BRdisl8anans eiX7 id rishg iwver tical direction
(dropping direction of dew condensation water) between the | ower end
surface 211¥pakinkhe dheat: albabsaor fit agidzipat par for 2&hpandvidthe upper end of the
cl ectrode hol ding part 220 is set approximately 1 mmto 20 mmso as to
prevent dewdcondensHik an awail firedicopps Hif iotite. dfdt et veltecdysor bing fin part
211 from being bl own toward the outside of the container of the el ectrode
hol di ng par the 2i20:f by capbis] plagei 20 0, thgrebedsgIcomepsiine Wit $pdeed Py Phe st or age
conpartnent, and fromdropping to the outside of the container

Addi ti onal | JoolipgRiAp fra@e &P T Hoth EPE A Bl e BEteBH “the heat absor bi ng
fin part, 211 agd‘} e eLectrogg hol di ng part 220 should be as small as
possi bl &% n &g é?‘g?@ﬁé?ﬁﬁwﬁibe not |arger than approximately 10 nm so
that Tt can BigyPr QUentedl.dialfideddSh 8 e Shat ARuARiRALE Ment enters the

i nsi de of tﬁe ontainer o el ectrode holding part 220, a tenperature
i nsi de the gpphalRet: of tdenalest 096 AakAbng Rk p2220 @ops. and the dew

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

holding part 220.  Also in this case. the electrode holding part 220 remains to be

st
14

provided below the heat absorbing fin part 211
[00531  Fig. 9 is a front sectional view of inside the cover, viswed from the front of
the refrigerator 1, of the electrostatio atomizing apparants 200 that Is installed in the
refrigerator | describing the present embodiment.  in the diagram, the circumference of
20 an outer side surface 211X of the lower end surfaces 211Y {the lower parts of the heat
absorbing fin parts 211 on the inner side of the refrigerator in the cooling plate 210) of
the plural heat absorbing fin parts 211 (the storage comparmment side {in parts) is
covered for the predetermined length P by the feed-water means cover part 2202, which
is the upper inner wall of the elecrrode holding part 226, Now, predetermined
235 clearances Y (see Fig. 9) and Y1 (see Fig. 8) are provided between the circumference of

the outer side surface 211X of the lower end surfaces 21 1Y (the Jower parts of the heat



condensation water inside the container of the el ectrode hol ding pan 220
freezes. [0050] Further. in this case, a clearance 1 between the | ower end
surface 211Y of the 23 heat absorbing fin part 211, which is the water
supply nmeans, and the discharge el ectrode 230 (the upper surface) should be
as snmall as possible in size, preferably he approximately 1 min to 30 mm
so that a dropping velocity of the dew condensation water dropping fromthe
heat absorbing fmpart 211 to the discharge el ectrode 230 5directly bel ow

or the el ecyr i b her2200Mh o RAGEnd SoiltERkic bVt he shock at the
time the de%f%%%ﬁ@%%ggp%ﬁgﬁéigr d?opseo%er t he d?s%hé?gemglectrode 230 or

the el ect r oglepholdisRg aPait 21220 kofar MR ckice @R fhris/3gd lew condensat i on wat er
is prevented fromspattering and junpi ng out of the container, and the

li ke. | n adgiddnmedhhevdbscbar gaicelsactipedens? 341 (@nded-heerosamt er el ectrode
240 are fixed to and held by the el ectrode 10hol di ng part 220. However, as
for the cl eavange oZhdretwee!dngeart 2tear 2 ierrel dgentifrag diredotY of t he heat
absorbing fin part 211 and the discharge el ectrode 230, there is a

possi bi |  t yarpieasitnaein pastepdiquizi e afropriferdgprtion & dey straTiREd2BEt V& h the | ower end
surface 211Y of the heat absorbing fin part 211 and the discharge el ectrode
230 in a caberaisErEed ciggRtagalifies AlsiTl SEBETREE RTS8 schar ge el ect r ode
230 and the counter el ectrode, 240 if ter droplets.are in a state being
at t ached toa‘f"?l‘ém%ﬁ}’afaé‘@g%o’? “?Vﬁ:%%a‘fl BERgTgE & é‘g r?nécc’fgtll%%’,}a{ﬁ%nce it is

necessary {0, DL B0 LeRLANPG-WARIR S BobiEnihscbangs does not occur,

and the preﬂ%t rrm ned ‘Cl ear ance shoul d preferably be not smaller than 4
ram  Furt her ,; Siv6Gueth 86t ki 6o Gins SNAY GRuiksn lsessidvskel y to occur in a state
wherein water 1s not accunul ated on the discharge el ectrode 230, it is
preferahke that tbekehect+nde hol ding part 220 has a 20structure such that
it is provided with an opening, a notch. etc. to prevent the water from
attaching to or ateupmuridtdcRgaenYt,inick srfrageidofleatzhe vderstehar ge el ectrode 230
opposed to the heat absorbing fin part 211, which is the water supply
means, and theredy apnisyempirag 20he viawsaddomftredier alre titlatiats $8°15h t he hol di ng
portion of the discharge el ectrode 230 in the el ectrode holding part 220
(or it is also preflerdbré®o have a structure such that the water can be
di scharged fromthe holdin ortion of the discharge electrode 230 to

pr event the{ﬁﬁﬁerEF?%%?EB%%W@TQ?f%&mBW“Fﬁg”gﬁﬁ?%%Lg%an‘éka

e di scharge
1

into the container of the electrode holding part 220 so as not to have a temperature of

i

dew condensation water dropping inside the container of the electrode holding part 220
rise and bacteria thrive, and that the clearances Y and Y1 between the heat absorbing fin
parts 211 and the electrode holding part 220 are not smaller than I mm, desirably not
smaller than 2 mm, Since the sizes of the predetermined clearances Y and Y1 relate o

20 the dimension of the clearance (the dimension of the opening part formed between the
heat absorbing fin parts 211 and the efectrode holding part 220 through which cool air
can enter inside of the container: the dimension that can be expressed as 220K x 2201 —
211K % 211L, for example) between the heat absorbing fin part 211 and the container of
the electrode holding part 220, the clearances and the dimension of the ciearances

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

(8]
wh

clectrode holding part 220 is within a predetermined temperature range (for example,



24 el ectrode 230, a water reservoir part for accunul ating the di scharged
water is separately provided at a |ower part. and thereby preventi ngwater
accurrul ated in the water reservoir part fromcontacting with the discharge
el ectrode 230). [0051] Furthernore. the size of the el ectrode hol ding part
220 (for exanple. a width 5direction ﬁgze 220K and a length direction size
220L in Fig. 7 and Fig. 8) is approxifiately the sanme as the size of the
cooling plate 210 (for exanple, a width direction size 211K and a | ength
direction size 211L in Fig. 7 and Fig g, or larger than the size of the
cool i ng pI&ﬂ@ﬂ?POmgFﬁ@WéHV“&@W“@5ﬁ6€W§8T‘8ﬁ”ﬁﬁ?é@ra@ﬁ%?3?%d by the cooling
plate 210 dropplng i nsi de the. co (én%r of t cgrqde hol di ng part 220
i's 100aughﬁm$ﬁﬂa555§mﬁ'aﬂ“@ﬁﬁmgﬁ “’cfﬁﬁng Or!ger?m I's described with

reference t O Fragire %T?@ tosdew ﬁongehgma) vgisg&n;cgﬁg?ggnd%hlcﬁﬁ %ﬁﬁt@r surface of a

| ower end strtace eat r |ng (the storage

conpar t ment . i 46, LM AAE Lo hSurEO RIEL T Qs 1iRe1PL 866 x@[hmié}»ed length P by a
feed-wat er nmeans cover part 220X, which is an upper inner wall of the

el ectrode 15hQhkdidngapart 220. Also in this case, the el ectrode hol ding part
220 remains to be provided bel ow the heat absorbing tin pan 211. [0053]Fig.
9 is a fronbssect ianay makingwevofondemsiiclevateh@@orpioy & thy weweebphyr om t he front of
the refrigerator 1, of the electrostatic atom zi ng apparatus 200 that is

i nstal | ed imeahivehe hef shpgeredingrts 21idd Serodignipit HO. pigdeit enbodi ment. in the

di agram the circunference of
feed-water means, covered so as to be n an approximately sealed state, or af least

pariially covered by the feed-water means cover part 220X of the electrode holding part
10 220, a warter droplet 275 (see Fig. 16) dropping inside an electrode housing part 225 o
the electrode holding part 220 is less likely to be subject to environmental infivences
(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 Hkely to spatter somewhere by flows of air or cool alr,
15  etc.. or the dew condensation water generated at the feed-water means (the heat
absorbing fin part 211 of the cooling plate 210) is ess likely to freeze, and the
electrostatic atomizing apparatus 200 that is bighly reliable is obtained.
[6056]  Further, the size (for example, the width direction size 220K and the jength
direction size 220L) of the upper opening (the feed-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 211L) of the outer side {the outer
surface or the outer circumierential surface) at the lower part of the heat absorbing fin
parts 211, or larger than the size of the heat absorbing fin pars 211, end preferably by

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

-2
Lh

prescribed clearances Y and Y1 with a width of approximately 1 mam w0 20 mm. air

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



20an outer side surface 211X of the |lower end surfaces 211Y (the | ower
parts of the heat absorbing fin parts 211 on the inner side of the
refrigerator in the cooling plate 210) of the plural heat absorbing fin
parts 211 (the storage conpartnent side fin parts) is covered for the
predeterm ned |l ength P by the feed-water neans cover part 220X, which is
the upper inner wall of the el ectrode hol di ng part 220. Now, predeterm ned
25cl earances Y (see Fig. 9) and Y1 (see Fig. 8) are provided between the
circunference of the outer side surface 211X of the |ower end surfaces 211Y
(the | ower Pamense pfs ppsiisle Feparvent B &Y ARG Pi"a‘ﬁ‘a‘ﬁ‘é?i”?ﬁ’fs‘geﬁhet he inner side of
the refrigerator in the coolin | ate 210) of e heat .absorbing fin parts
211 (the st%?%&é“%%%ﬁ?‘fdﬁ%%{m@gﬁéﬂ S Ozeanndgntqwsecafeéllé%? wat er means cover
part 220X ich s u r.inner I A z Wat 2ans cover part)
of the el ecﬁeﬁﬂésj}gﬁq&éﬁ%wg%r 80‘5‘35&? Sﬁ%%e Fg%\ eOE Qf‘%ﬁﬂg@‘éﬁ% p%g di rection
Sappr oxi mat gh y, RERENGLEE U il b Qad HLQRRNGEbHE 6f thRndther AN CONdensat i on
water). Here, the predeterm ned clearance ?I which is a |lateral clearance
when t hes el 8GHEQ58iRLS far 210 ZhinG: BRPANEHHS R Ootis ovtrevedrheom t he front,
may be different on the both lateral sides (right and left) fromthe
anterior views ohmweseksrbin fit fres P edebendtl he devcdogrnaimoesweoistt he both | at eral
sides are the same Y. the calculation is as follows: 10211K + 2 x = 220K
The prescr i bechnddned paindes Yisprbiphivohrts 3 1 mef oont thsrdibsugheartthce when t he

el ectrostatic atom zing apparatus 200 is vi ewed fromth? front, has a

rel ation ascwinfropws mapspilljosiyeheconigiper by YA [T AL o %eFLe r of er abl e t hat
cool air itside the storage conpattitmant, isﬁt‘agﬁ ;ﬁl nt o t he cont ai ner of
the el ect r ofiePREFENPY cl5arFe B R EbDa%h §tc PERa 30 % Eh

enperature of dew
condensati o ter droppi i.nside th Iy £t heugl ectrode hol di ng
part 22 Bri %é‘% mbpﬁfc}?%?f‘“g%eﬁ?e?\%?mgﬁn C?‘%g}%aﬁt”ﬁe’g&eér ang‘es Y and Y1 between
the heat absgr Qg dJdBAl L RnddctadBtobiGoRhEpklBdGARLLRG part 220 are not
snmal I er than 1"mm desira y not smaller than 2 mm Since the sizes of the
predet er m ngd, ¢l 83 AREES: Rur@OEkiybe b b 86 Bmt 0A 20l dieprAsban of the
cl earance (the dinension of the opening part fornmed between the

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

[
Lh

approximately the same as the predetermined clearance Y, equal to or larger than 2 mm,
and particularly be 2 mm to 20 mm,

[0057)  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 lower 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 electrode holding part 220 shouid 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 mm to 20 mm. Now, the sizes of

the heat absorbing fin parts 211 and the electrode holding part 220 (the feed-water

tJ
wn

means cover part 220X) will be defined.  As for the heat absorbing fin parts 211, H1s

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



heat absorbing fin parts 211 and the el ectrode hol ding part 220 through

whi ch cool air can enter inside of the container: the dinension that can be
expressed as 220K x 2201, - 21 [K x 2111,, for exanple) between the heat
absorbing fin part 211 and the container of the el ectrode holding part 220,
the clearances and the di nension of the clearances 25should be set so that
dew condensati on water dropping inside the container of the el ectrode
hol di ng part 220 is within a predeterm ned tenperature range (for exanple.

26 equal { Q.of LNl BORLAHLTAhin ol £ 8520009, RO tenperature (fof
equa or |

exanpl e, ody "and- ower than approximately 5C) which is equal to
or higher than Al efRenahRuli-Wk 61 2bha-denhaongdenaat i on water does not
freeze, and which is equal to or lower than a tenperature at which bacteria
are | ess |idegkivn 4@ 2118 dr 8 hdatubldignedRvarBcondansiatiome watier . [ 0055] Novi ', by
maki ng dew condensati on water dropping fromthe water supply nmeans (the
heat absor hiimgod dida 2par df she 2kdrodefholdine prt@dd byngicp lhapwdeR®led whi ch is t he
feed-wat er nmeans, covered so as to be in an approximately seal ed state, or
at | east’ patduiagk Fyn boviehddecy. t Fe dhgkdropiretze pobfishedever part 220X of the
el ectrode hol ding part 10220, a water droplet 275 géee Fig. 16) dropping
i nsi de an ePwatEsHeHAUSE g diee ho brgipfreiin sig B ¥ §9E°W8°di ng part 220 is
|l ess likely to be subject to environnegg@i Lnflyence &influences of

)ﬁaé aran,

ai rflow tHEERFEPELTT & Bt KET B R APAbSOrDIRg Tin parts 211 of

b ootk BB Bl DR NG B S LGN 0R . 4ED 27e o1 fuated.

hence t he oppi n ew condensation water | ess | y to spatter
somewher e by )OS Ol Ak fne Yine GOR kil frork Bre GelerermBba dcdd@nclBW condensat i on

wat er gener at ed at the feed-water means (the heat absorbing fin part 211 of
t he coohj ngyphahei2dd). 1s less likely to freeze, and the electrostatic
atom zi ng apparatus 200 that is highly reliable is obtained. [0056]Further,
the size (fpossexarphe,in hbeaswiddt-hargics 2odriconths lomer (2PQKzcarid! he | engt h
direction size 220L) of the upper opening (the feed-water neans cover part
220X) of t hghe2Oportdcref thofeatshwrbalzdo prodd. Wolkdk he»pamr220 i s the sane as

the size (for exanple, the
means, and the upper surface of the discharge electrode 230 shouid be as smail as

possible in size 50 as to keep a dropping velocity of the dew condensation water

[
tn

dropping from the heat absorbing fin parts 211 low. and inhibit shock and spattering, etc.
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 mm, preferably equal 1o or lower than
approximately 10 mm. I addition, the clearance Z should be as small as possible,
equal to or smaller than approximatety 10 mm but equal to or larger than §.5 mm
20 (preferabiy equal to or lower than 8 mm but equal to or larger than | mmy), and further.
if the clearance Z is equal to or lower than approximately & mm but equal to or larger
than approximately 1 mm, the dew condensation water can be continuously supplied
(moved) from the heat absorbing fin parts 211 to the discharge electrode 230 directly by
surface tension or capillary action, hence shock or spattering at the time of dropping can
75 pe inhibited. Now, if the clearance Z is smaller than ! mm, the heat absorbing fin parts

211 and the discharge electrode 230 contast with each other due to vibration at the time



width direction size 211K and the length direction site 21 IL) of the outer
side (the outer surface or the outer circunferential surface) at the |ower
pan of the heat absorbing fin parts 211. or larger than the size of the
heat absorbing fin pans 211, and preferably by covering the outer side
surface 211X of the heat absorbing fmparts 211 via the prescribed
clearances Y and YI with a width of approximately 1 tomto 20 nm air

i nside the storage conpartnment is less likely to enter inside of the

el ectrode holding part 27 220, hence it is possible to prevent the dew
condensat i oY onweties sidtingppd FRPPIE St déthe tpEreHTt I3 BFehe ¢! 2 HEvl8TBct r ode hol di ng
part 220 from being frozen. In this case, if the clearances Y and Y1

bet ween t hefbijt & Pdieddl&THF &Bich FERvETO PRE® HELE WHOB 5Ty Fi n parts 211 and
the inner surface (the feed-water neans cover part 0 f the container
of the 5el e®f MBEE SVH?ngﬁﬁwaﬁﬁbﬂg“mﬁe%%%ﬁ'?gﬁmgﬁbégﬁg8 0 the position of
the outer side surfa r Qi i £ts 211 are too
small, the °éﬁ?%gﬁhgﬁgg%%%h%ﬁg%g%ngﬁ%%qﬁgggggn%gﬁgg%hg?gfﬁé heat absorbi ng
tin parts 211RYng MEAck L8 W@ldasiibrcenobwi-R Gontaineyr, and may spill
out side the contaliner by surface tension and so on; therefore, the

pr edet er m n@de6l.83MHAREE pa¥t 20 BLNEEBINid e OttrBle 250 Hla ceukface. 211X of the heat
10absorbing fin parts 211 and the feed-water nmeans cover part 220X, which

i s the sidevdiuphérappliad fer@fn thh@scoontaitmér2opeicngmeaf citchete @¢4laect r ode hol di ng
part 220, should be equal to or larger than 2 mm and particularly be 2 mm
to 20 nm Asdgit varnaltaghed tothe ype seigelopngsed fodbr tapicsoyhz Berafeeld: t he | ower front
surface of the heat absorbing fin parts 211 and the front inner wall of the
cont ai ner oy Y wFer s4raly BrEE P eE S HEEN P ATt Bosreshidul d be

15approximately the sanme as the predetermn | ear ance Y equal to or

| ar ger ﬁﬂanmﬁm%ﬁfmgﬁﬁmﬁﬁ@??%ﬁ?é?ﬁvmgg%ﬁdﬁﬁ?ﬁggﬁfgUﬁ%?“fﬁ@%?]FurthernDre,

the length ELLNC,LeNdll RMRle, IO HRRFE. SRd Q0 LPE.S Aqdhyat er means
IFEL 0T e 0 P agt ‘é‘% .

cover part e el ectrode ho ng p overl aps the heat

absor bi ng fL@%&ﬁ&%ﬁnééénrﬁggﬂgggme) between the | ower end surfaces 21111
of the heat absorbing fin Z20parts 211 and the upper end of the container

(the feed-“@%ﬁ% MR AN S riEAUSHve PR cholid2 04 210fihd the ab @Bt FPses hio). di ng part 220
shoul d be set by an experinment and so on so that the dew condensation water

dr oppi ng fr anti hee eoalsihy mphat epr2ddd deel shot s gathirer clowrode 3PP out si de t he
contai ner, and should he approximately 1 trimto 20 nm Now, the sizes of
15 (orthe electrode holding part 220) via the predetermined clearance Z: therefore, the dew
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 conveving part for conveying the dew condensation
20 water generated al the heat absorbing fin parts 217 of the cooling plate 210, which is the
water supply means. 1o the electrode holding part 220 {or the discharge electrode 236} 1
unnecessary, thus the refrigerator 1 that is compact in size, low in cost, having 2 simple

structure can be obtained.

[00601  In the above, it is described an example i which the discharge elecwrode 230

12
th

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



t he heat absorbing fin parts 211 and the el een-ode hol ding part 220 (the
feed-water ttnneans cover part 220X) wll be defined. As for the heat
absorbing fmparts 211, it is defined the width direction size 211K and the
| ength direction size 211L. Further, as 28 for the el ectrode hol ding part
220 (the feed-water neans cover part 220X), the width direction size 220K
and the length direction size 220L aré’ defined. The width direction size
211K of the heat absorbing fmparts 211 is snmaller than the width direction
size 220K of the electrode holding part 220 by tw ce the predeterm ned

5cl earance Yiapf thhestapieprshtast He¥ 0f Biowerpid sITRAGEh! Tt e &t P Eitze 211L of the
heat absorbing fin pans 211 is snal{ﬁr tq%n the Ieﬁgéh direction size 220L,
of the el ect® GHE* holPRGSpIr T GUFPY HEY FPRER MR B REdRs cover part 220X) by
a predeterm ned clearance P1 in | enat h dir i.on, when defining the
predeterningﬁgﬁﬁggﬁgﬁ?g%ﬁﬁﬁﬁﬁ§*%#%%ﬁ%]%ggh fg%%%%°g%a(nay be the sanme as

or different fromltie predeterid Bedelherl a8 R dhuik@hhgi dth direction)
[ 0058] Further, 1 n this case, the clearance Z between the | ower end surfaces

211Y (the bett.oumsiikf.ac 8dcudd: BhoheatfoadISRr Db of pddsiPakliti: @11, which is the
wat er supply neans, and the upper surface of the discharge el ectrode 230
shoul d be agevsd¥dchsads wpOEicble@ ai tht 1Sdt ZBorBiE BSpakto? 1K Gepnsanitdd oPpi ng vel ocity of
t he dew condensati on wat er 15dropping fromthe heat absorbing fin parts 211
| ow, and i nhinlbi supgiadic ke disdlargpadetrae PGy seke. teraien trivepilignmetioasf dr oppi ng over
the discharge el ectrode 230 or the el ectrode holding part 220. and shoul d
be equal t o vihousdiedly drprping dppvis@rddiem Syret erdabing Teritrat ! 128¢ $P44 ower t han
approximately 10 mm |In addition, the clearance Z should be as small as
possi bl e. eﬁﬁ%@“?ﬁ”8@H§Hﬁﬁ%@Px?ﬁﬁW5§BBWb?$%ﬁFEﬁle"nn1but equal to or

| ar ger tEIBa,? ﬁ;%:rr]c? (J %%?tn‘g{] elfe?z{{larggrlﬁx uraptg ?r?s!n{ll%g th%rag}l;gg}\c’éﬁigtelg h%ﬂ) bﬁt mn but equal to

or large rance I's equal to or |ower

than appr oxi,fnt LY. & B RAAL« L8, OfvikARgEt:LhARgRPr oXimately | mm the

dew condensation water c e continuously supplied (noved) fromthe heat

absor bi ng iR RREE St Adel tolcPsrk & athh sGRARELI 6 InBC LY 08 1230 directly by surface
tension or capillary action, hence shock or spattering at the tine of

dr oppi NY CanNarger than approximately 0.2 mm (preferaby equal to or smaller than approximately 3
mm but equal to or larger than approximately 0.5 mm)}. the dew condensarion water can
15 be continuously supplied to the discharge electrode 230 directly from the beat absorbing
fin parts 211 by surface tension or capiliary action; therefore, it is possibie io prevent
that the dew condensation water is not supplied to the discharge elecrode 230,  Now,
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 o vibration at the time
20 of operating, starting and stopping, etc. of the compressor 12 and the cool arr circulation
fan: 14, etc. in the refrigerator 1, whick is a cause of failure such as attrition, a crack, etc.,
and which causes a probiem of noise and vibration because of the contact; therefore the
predetermined side clearance should preferably be equal 1o or farger than 0.2 mm.
[0061]  Furthermore, by fixing the electrode holding part 220 to the partition wall §1
25 below {diractly below} the heat absorbing fin parts 211 (the storage comparment side

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



25be inhibited. Now if the clearance Zis smaller than 1 nm the heat
absorbing fin parts 211 and the discharge el ectrode 230 contact with each
other due to vibration at the tine 29 of operating, starting and stopping,
etc. of the conpressor 12 and the cool air circulation fan 14. etc. in the
refrigerator |. which is a cause of fgklure such as attrition a crack, etc.
and whi ch causes a probl em of noise and vi bration because of the contact;
therefore the clearance Z should preferably be equal to or larger than 1

mm Additionally, there is a possibjlity that an el ric current is
di schar ged B@Wﬁ@éﬁﬁ?ﬂﬁl*ﬁﬁﬁgf@ﬁﬁwggi?ﬁ%égmf%TVgggp?ﬁgéﬁeat absorbing fin
part 211s and the discharge electrode.?2 i erei.n a voltage is
appl i ed betﬁ@%ﬁ“?hgmgwgghgﬁﬁgﬂ%(%5%?%§5§g§8&gﬁ%&?%§Z?@ﬁ%%g? el ectrode 240
in astate orbpirofiint @E 08 b QraleB 6 dRREL UL RCERPRASSHEO the heat

absor bi ng fpﬁ&%éf%s 211, which i1s the ma#er guppl§“n§§%s,efor t he di scharge

el ectrode 2304 4B ar®LQf s surdze bnplARAC ARSRR KRR hOmARE kel € water in the
di scharge el ectrode 230, and to naintain the clearance where electric

di schar ge doms:r iotic0as tfigingmnd 22t ec. panas Grhdidaegdie antatheearZsiboul d pref erably
be equal to or larger than 4 nm [0059] As descri bed above, the cooling

pl ate 210 (i dveat coabsorBiongs sidei sprfaoaeiths sirhgd compghiiverts heefrhen wat er suppl y
means, is provided directly above the discharge el ectrode 230 15(or the

el ectrode hetdiiregapeeds ngbpirovified syopatehyrapdibt RIPIFUPEQIUEE B8f5fice 72 therefore.
the dew condensation water drops over the directly bel ow el ectrode hol di ng
part 220 (oFm¥ﬁ@mHF§EW%@ﬁBQ%Tﬁ%%?ﬁﬁ@miﬁﬁfwﬁﬁm#ﬁgméﬁﬁﬁémﬁw&ﬁhe cont ai ner
when conpared wi,th.a case wherein the water supp S is situated at a
| ower par't 8%@?%3“&??8?%?@%“%?%%‘?%%%m‘ e%faH%“%%ﬁ? “erent place, and a

conveyi pan.. . CQ, [ NG . : Al 2aBl.gFr0gener ated at the
heat abggrb%%ﬁgg%ﬁ%ggﬁgékg%fhggH?%%&%%%%?ﬂg Sfatg 2%0, mh%ch is the water

suppl y MBaAN$yadel Prail ﬁ@cﬂp@&%ﬂ@% rmée_qaitdﬂgthwigw 223@52_(“%‘ frichy, Bivsg har ge el ectrode
230) is unnecessary, thus the refrigerator 1 that is conpact in size, |ow

in cost. hawiig imkeSbiagd &d Sipided didre efbledecad bt @iamed. [ 0060] I n t he above, it
is described an exanple in which the discharge el ectrode 230 25is provided
directly belf@zt h&uthawe he erdroguinfiag est 2. kienfont pranckreregcesaidgdr bi ng fin parts
pieces of two or more are desirable) of the discharge electrodes 230 formed of foam
15 metal such ag tianium are provided so as to protude (so as to protrude from a wall
surface of the electrode holding part 220} toward the outside of the container via a noteh
or a hole formed in the wall surface (a front wall or a 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
electrode holding part 220.  In the present embodiment, since the foam metal such as
20 tinium with pore diameters of 10 to 800 um (preferably with pore diameters of 50 to
300 um, preferably between 50 and 150 pm). and a voidage of 60 to 90 % {preferably
70 to 80 %), etc. is used, capillary force is large and water as a conductive materiai is
efficiently applied electricity, hence it is easy o set an appiied voltage and generate
nano-size mist reliably.  The discharge elecrrode 230 is made up of the main body part

25 232 and the protrusion part 23 1. and the discharge electrode 230 peeds not penetrate

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



211; however, it is also applicable that the discharge el ectrode 230 is
provided at the 30 side of the outer side surface 211X of the | ower end
surfaces 211Y of the heat absorbing fin parts 211. In this case, in order
to supply dew condensation water that has condensed at the heat absorbing
fin parts 211 to the discharge electrode 230, a predeterm ned side

cl earance between the side surface of *the heat absorbing fin parts 5211 and
t he di scharge el ectrode 230 should preferably be as small as possible so
that the dew condensation water generated at the heat absorbing fin parts
211 is tranéﬁuimemhéwds@aw“%%ﬁ@nﬁﬁpﬁ@@*ﬂﬁdWﬁ@”ﬁ?%charge el ectrode 230 by
surface tension or capillary action without directl %F tgﬁp@mg downward from

the heat ab&8fHi ngs ?EF%“"T?&PO(‘% sipepfhe digpfre HERTPY 2B BGU 7" smal | er than

appr oxi mat el mm hut an [ ely 0.2 mm
(Bfefé:ably %ﬁﬁﬁfmf8&6WE§HﬁPFgFmP%§ﬁ% g réélﬁﬁ Q%P eg%ﬁ”ﬁ%t gqual to or
| arger than HAPRL 9)&' a of %ﬁgeé—ommmmrh? ﬂ%re@n%%?s&%ﬁ@tﬁ?@atesl de clearance is

set equal to or an approxinately 5 mmbut équal to or larger than
appr oxi n'gtelex}\sgognwmﬁ(o& 2 Sfe85AD): Ve BAHR) ki@ QlsctiMBhidcBEdeIGR appr oxi mately 3
mm but equal to or larger than approximately 0.5 rum). the dew condensati on
wat er can 150818 thd UGSV GUPRRERE df hociddhel: dhisaharn ge. elhect r ode 230
directly fromthe heat absorbing fin parts 211 by surface tension or

capi | | ary aeticarn;whthie me fighege detrdds 239ossimdidgo thebqreveent! tiechat t he dew
condensation water is not supplied to the discharge el ectrode 230. Now, if
t he predet ermitireda shideucaicanmaieeosidorsthac e dsthaiee Gecpodsisn, t he heat
absorbing fin ﬁarts 211 and the discharge el ectrode 230 contact with each
ot her due t@wv‘ﬁﬁﬁ?@ﬁﬁmﬁﬁmﬁﬁémﬂPW%“?@“fBPﬁﬁﬁéwﬁfPﬁﬁ isghe ﬁ?tlng and st oppi ng,

etc. of the conpressor 12 and cool air tion etc. in the
refri ger'dt orflegred Wﬁéﬁ“?vg 52 &aéelf%l}fmg‘fmef i reie%rﬁg%@is "3 %ed mtrll on, a crack,
etc., and es, a em q . Ml g%dqpmpecause of the
cont act : tﬁg% fore 5ﬁﬁ°wa efé?ﬁ?hedpgkﬁgmgﬂgﬁréﬁ%e shoul d preferably be

equal to or Jarger e&r@@eng@mé amosingrp(@%},é:woﬁ RESITRE 8o tiY ifdskipd@ the el ectrode
hol di ng part 220 to the partition wall 51 25below (directly bel ow) the heat
absor bi ng fidgPakit Sridd dne(Hoh QuritOLRGLHE ONNRBTAR @I rehighain the wall
surface of the electrode holding part 220 whereto the discharge electrode 230 is
15 inswalied and by forming a water discharge spout at another position, water does not leak
downward by sliding down the discharge eleotrode 230 from the instalied position of
the discharge electrode 230 and the seal structure can be simplified; therefore, treatment
of the leaked 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 mciudes plural heat absorbing fin plates
21ia. 211b, 21ic, 211d and 211e, and the hear dissipating fin part 212 inciudes plural heat
dissipating fin plates 2122, 212b, 212c, 212d and 212¢, which enable efficient heat
absorption and heat dissipation. In addition, at least one discharge electrode 230 {the
plural discharge electrodes 230b, 230c and 230d are respectively disposed below

25 (directly below) each of the piural heat absorbing fin piates 211b, 211c and 211d n the

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



fin parts) with a screw, etc., a conveying part for conveying the dew
condensation water 31 condenses at the heat absorbing fin parts 211 to the
el ectrode hol ding part 220 is unnecessary, and further, the installation
site of the electrode holding part 220 inside the storage conpartnent can
be concentrated in the rear surface of the storage conpartnent or the side
surface of the storage conpartnent, afd the el ectrostatic atom zing
apparatus 5200 or the el ectrode holding part 220, etc. can be forned
integrally with the rear surface of the storage conpartnment or the side
surface of thepistiehayesebngartaredi!h. 2 kanéiidd g hednoapiaehittyg part needs not
be provided separately, and the projecting volune inside the storage
conpart nent ple‘alrfleﬁebsplé@aﬁfeldawsHé‘ﬁc?élbtlﬁ‘é §ﬂ1rdl§’@:‘i%}ﬁ%°ffj’§h"r‘?%?ﬂ§‘i gnpl e and conpact
in size, and the_inner volune inside the storage artment can be

i ncreased bﬁnﬁmiﬁldﬁﬁP%@Bﬁﬁﬁ?ﬁ@wﬁﬁﬁﬁﬁgLH?mmﬁ#é m ¥stallation area of
the .el ectro e l{l%g{ ch!es Bﬁ%tﬁizczagd’!ﬁ ro %%ve%%gadmcn e aiecrhorgp% ﬂil‘ﬁch{] the

refrlgeratoF i tost TS e dry. having a arge i nner

vol ume agd h LOJAGE, ¢ %ée e@dc%myw@m P8 00LALNR, 0l £962] Further. in

t he elecfro ng part | east one or nore pieces (plural pieces

of two or mrlﬁs%ﬁﬁeddx@@'ﬂﬁﬁmgﬁéw&fbe& o e A0 @iRch hedes 1830 formed of
foam 15nmetal such as titaniumare provided so as to protrude (so as to

prot rude fronm adwdldacpdibasRedhedheie keabr ogeotiolddd ngmpart 220) toward the
outside of the container via a notch or a hole forned in the wall surface
(a front wakdm)orrhapsdetenivv idtcyvab hre tidvgabd aged reoderghahad P Agmpart 220 or an upper
end of the wall surface (the front wall or the side wall) of the el ectrode
hol di ng par erd@2@prevent thehmerisdsteprp the fip pldicrmt being tiagged Vg figEm met al such as
20 titaniumw th pore dianeters of 10 to 800 urn ref? ﬁ?ly w th pore

di anet er'§ ofadwHk" é‘Gﬁ"‘%‘?ﬁt WF@F@F%BPV‘%@?MW@W%’W 85 "BAY and a voi dage

of 60 to 90% ( pr.eferabl (v force is
"hr g8 and vaPBpusce CuthicrT ot 2p 51 SR b AR A Y o

el ect Tl Cl LY NENE S, eiﬁeﬁg%&géeg 28k ol 7 mrg“g@{eqlumg@fm generate

nano- si ze m s I'SC el ectrode 230 is nade up of the main
bOdy part 2%%%213 %g‘e& Q}g fi E@E]éﬁ%ﬂe%epééﬁmgﬁ 1 7Th§r’5}g{‘e tnhtﬂe Igés%ﬁ har ge el ectrode

230 needs not penetrate through the electrode holding part 220. and it is
only necessamyodintal tht RedcRFffd Sk @R b@Edh the plural heat absorbing fin plates
15 21ib, 21ic and 2114 are set equal to or larger than ¢.5 mun but equal © or smaller than
2 mm.
[06065}7  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 possibifity that mist
20 cannot be sprayed in a storage compartment due to lack of dew condensation water, and
the refrigerator | equipped with elecirostatic atomizing apparatus 200 that 18
high-performance and highly reliable can be provided,  Further, since a copveying part
that conveys dew condensation water that has condensed at the heat absorbing fin part
211 w the elecirode holding part 220 is unnecessary. and there is no possibility that the

25 conveying part is clogged with dust. ew. and dew condensation water is not supplied to

the discharge electrode 230, the elecirostatic alomizing apparatus 200 and the



231 is provided so as to protrude fromthe el ectrode holding part 220.

[ 0063] As descri bed above, since the discharge electrode 230 is provided in
the front surface or the side surface of the el ectrode holding part 220 so
as not to penetrate |ower than the bottom face of the el ectrode hol ding
part 220. there is no possibility thaé wat er 5| eaks downward from a

cl earance at the position that the di %harge el ectrode 230 is installed in
the bottom face of the container of the el ectrode holding part 220. In a
structure wherein the discharge,electrqde 230 is attached to the bottom
face of tha*EFmMA! AEPe HoveEys &tp ‘E?é‘ta&‘?}éghéyr’f)it?ﬁla“t“ﬁ%prﬁ"d%ii‘ti on whereto the

di scharge el raode is attached becomes conpli.cated du 0 necessity of
suppl yi ng Wﬂﬁgi t%@%H%meE%H%Pa%mfbéﬁéﬁﬁﬁg‘ewﬁﬁﬁ?gﬁ %%Vg%i in a case
uherei n the,dl RCNRLARLCLEELEAYR B0l ASK AL Bbdifl A driONt WAl O the

side wall of the container, by selecting an installed position of the

di scharge el.&aht 8dei238: rBlRRpAS2PaROSInt hdinbficad AOb&N(@r a hole, etc. so
that at |east a part of the wall surface (the front surface wall or the

si de surf acgouwal drdscHbRiRiiiS fot Babile abbed 1l o s ptiufrac erigfio tsheidetieesr ode hol di ng
part 220 whereto the discharge el ectrode 230 is 15installed and by form ng
a wat er di siehargecsnoeittvedatomansichef hpodsirtsizonaomiatepradoedtiniot | eak downwar d
by sliding down the discharge el ectrode 230 fromthe installed position of
t he di scharigesielldatiodiss@a0 | drietibing e smbrdingty ybtsHeve RENHETS| npl | fi ed:;
therefore. treatnment of the |eaked water is unnecessar%“ tpe assenbl y

ef ficiency #danf pe HiguaioniHamatfp iresf B R8RSt ©3CUM Fe reduced, and
the cost can he reduced, 20[0064] Now, .the heat absorhing,fin pan 211

i ncl udes plﬁpaﬁhﬁgg‘”%ﬁﬁﬁ?ﬁ ﬁ@m?%gﬁﬁgFggﬁﬁif f“%iim? 5T%%?£211d and 211le,
and t he heat dissipati i r { [Myle R heal,.di ssipating fin
pl at es éQZa%e%T?ﬁ?g%%%%%m i d%§%ﬁk%%§%?ﬁah#g%§en%%ﬁ%ﬁgTfié?ent heat
absorption angd heat,k §SiadbiBRy ih Prddiab UAR: hadhe 4 MBSk ON@ di schar ge

el ectrode 230 (thelblural digchgﬁggmglegtrogzg f%Ob, 230c and 230d are
respecti vel ¥ 4qdipaRRSQGPEl OW 206 bRGde Yoehaw:eashpabitdey pl ural heat

absorbing fin plates 211b, 211 e and 211d in the diagram is disposed bel ow
(directly beluwdshak, a tanstiddnehaeaticabdbger dwmgot shapeplicatitas pofstre
to set the dew condensation water 1o slide down the slant part 211W, 1o be collected at
15 the protrusion part 2117 (portion where it is desired 10 collect the dew condensation
water}, and 10 drop mto a required portion in 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 alomizing
apparatus 200 that is compact in size can be obtained.
20 [00677  Further, as shown in Fig. 11, by forming a slant part 220W and a water
concentration part 220G also in the shape of the comtainer of the electrode holding part
220, dew condensation waler can be concentrated at 2 predetermined area (for exaniple.

at the position of the discharge electrode 230} in the container even when the amount of

the dew condensation water is small, znd mist can be sprayed without lack of the dew

[
A

condensation water. Fig. 13 is 2 side view of inside the cover, viewed from the side, of

the electrostatic atomizing apparatus 200 that is installed in the refrigerator | describing



33 exanpl e, the heat absorbing fin plates 211b. 211c and 211d in the

di agram anong the plural heat absorbing fin plates 211a. 211b, 211c. 21 id
and 21le of the heat absorbing fin pans 211, and dew condensati on water

t hat has condensed at the plural heat absorbing fin plates 211b. 211c and
211d drops over the discharge electrode 230 directly 5bel ow each fin,

t hereby water can be efficiently suppfted to the discharge el ectrode 230.

It is defined here that the intervals between the plural heat absorbing fin
pl ates 211b, 2110 and 211d are predeterm ned intervals (for exanple.

appr oxi mat ethy efhoBmpntn i the S2gmam) the Tkpgodyheldiet priRhedsistyf Btk s are desirably
equal to or larger than 0.5 nmmin order to prevent the intervals between
the fin pl ape2¢V &miveiing devoytend dF tredersenragpeat 20948 Svat er dropl et s t hat
have condensed due to too snall intervals between t fin plates from being
hard to dr op¥ssety st e ey §if (ndh “ﬁfwwﬂc\ggﬁlpﬁn%%agf’m?% or smaller than
3 ram since when t %miq%erv%L% E&& Rlatgs,. are increased, the

CONgave po . & discharg § g@ﬁ@ (i:ita o%atfeci 'ngf . Lo
nunber of tA&TFI A plYates I'S reduced ‘an I'n"efficiency becones inefficient.

Therefore, i . S anbodl e tin. LhePr adel-ehibed.ihat erval s bet ween
t he plurgl ﬁ%g%gﬁﬁg%ﬁﬁﬁﬁgﬁfin platesmi%211b, gllcng%d 2??6 are set equal to

or larger t Qﬁﬁb Dho B RUbIBMA R 10 hRkvaf BRY doRfientaB@ Wadr BEANectdd00651Thus, it is
possible to supply water to the discharge el ectrode 230 even when dew

condensat i 0B MBLzeF cohSntSiR dart ENGaNBRLIN de@ehd oMot encensati amewat er i s not
accunmul ated in the el ectrode hol ding part 220, hence there is no

possi bi | i ty htzhabortinedtn p20Tia dnptinshie the preaydadolidng perRdriagaheconpar t ment due to

| ack of dew condensation water, and the ref(igerator | equi pped with

el ect r ost at icendgisatp watan grogsar tht st OGRS insh v cPeP¥dPhance and highly
reliable can be provided. Further, since a conveying part that conveys dew
condensd@ioﬁ%&@gﬂmﬁﬁﬁmqﬁﬁmbondensed at the heat absorbing fin part 211 to

t he electrog @olthg art 2%? I.s Unnecessary, and there is no possibility
that the 25 @ﬁ eyi iy %gﬁ’“‘i’eéhec B vﬁnfci?f? c’”fus%, et ¢ 3hd "GéW condensat i on
water is nOtpar§ ﬂHR’lﬂi{)@gimtg Qud concentrates in the water concentration part 220G, there is no
lack of the dew condensation water in the discharge electrode 230 allocated n the warer
concentration part 220G, and the discharge electrode 230 continues to be submerged in
15 the dew condensation water at any ime. hence the dew condensation water can be
efficiently collected in the water concentration part 220G wherein the discharge
electrode 230 is ailocated even when the dew condensation water is small in amount,
and mist can be stably spraved without lack of the dew condensation water. Further,
since the dew condensation water concentrates m the water concentration part 2204, the
20 discharge electrode 230 can be shoriened in accordance with the size of the water
concentration part 220G since the dew condensation water concentrates in the waier
concentration part 220G without making the fength of the discharge electrode 230 long
and having the discharge electrode 230 absorb as much dew condensation water as
possible. Thus, the electrostatic stomizing apparatus 200 and refrigerator | that are

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

O]
ih

discharge elecwode 230 can be shortened. the length to the prowusion part 231 {a tip



t he di scharge el ectrode 230, the electrostatic atom zi ng apparatus 200 and
the 34 refrigerator 1 sinple in structure, lowin cost and highly reliable
can be provided. [0066] Now, in the present enbodinment, it is configured
such that it is possible to have the dew condensati on water that has
condensed in the heat absorbing fin part 211 drop into the el ectrode

hol ding part 220 after being accunul at®ed in one point (or 5 required
prescri bed points (for exanple, about 1 to 4 points)). Fig. 10 is a side
view of inside the cover, viewed fromthe side, of the electrostatic
atoni zi ng apyvem attursiisPiRae theedd B0 pan 8t Atolsogeried 1A peEy by at or | descri bi ng
t he enbodi nent. As shown in the diagram a slan tilt portion) is

t t |
formed in aondemgpion yriercrebe daiinsted B Hrdistge ﬂé%%%ﬂ@%}rﬂbeﬁ ﬁ%hefi n part 211 and

dew condensation water is collect in a.  where 1.1 . sired to collect
10"t he. dow CHEASaLY BR PHATEP °R1 TLP R B b b N parts By

forming the, shape of, the | ofy i{ NG heAke RRIANRLAGLS i n part 211 in a
shape havid&“ésg-%ﬁ?“ﬁg?ﬁwg%%éﬁﬁﬁ ‘a 6rotrusidﬁipart 211% as a shape to

prot r udes doyanar d o SHEH S iAR-ARALAXIBIehYs tool @halianshape, a trapezoi dal
shape, a conical shape, a sawtooth shape, etc., it is possible to set the
dew condensat.lipnaWadiRr cab e Shricfl@ selommiathe sl ant part 211%to be col lected at
15t he protrusion part 211T (portion where it is desired to collect the dew
condensat i opoasat efgwevad ithntBeuty diphargn boum bateg ibe diskbper ddcende 8l0ect r ode hol di ng
part 220; therefore, the dropping position of the dew condensation can be
speci fi ed amd tpéecaiopen fintpys! 1t Wachds theavast suppls medne 2HgdeBoF di ng part 220
can be reduced, and the electrostatic atom zi ng apparatus 200 that is
conpact in §w%@Kd&wmﬁéhﬁ%¥§ﬂﬁéﬁqm?ﬁ?@ﬁﬁﬁfFﬁPFﬁ%??mgéﬁgﬁ%%ﬁfin Fig. 11, by
formng a slant part 220Wand a water conce it i.on._part 00 also in the
shape oﬂothém?ﬁﬂﬂﬁéﬁﬁﬁwnﬂ?“ﬁﬁgegﬁ@@??@ﬁ%”ﬁ%?ﬁ?ﬁgmggﬁFpﬁgﬁgégem/condensation

ater can be concentialed Al 0,0 LIRLeLIIRAAL ALk cxapl e, al the

posi tion of “tHé! ge “el’éctrode in the contal ner even when the

amount of t cegﬂv &ﬁg%&%ttﬂa%m%&racmﬁ@' b @6, FiSlneg@p be sprayed
wi thout |ack of the dew 25condensation water . Fig. 11 is a side view of

i nside the GU&Eshath SMRG HiRMntievati Afteniiod g 2BGactkGSteat i ¢ at om zi ng
apparatus 200 that is installed in the refrigerator 1 describing 35
not accumulated, water can be supplied to the protrusion part 231 (the tip section) by
15 capillary action. by making the discharge electrode 230 directly contact with the water
frorm the stant 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 proteusion part 231, apd
mist can be sprayed stably,
[0070]  Further. the heat conducting part 213 of the cooling plate 210 as described in
20 Fig. 6 includes plural heat conducting plates 213a. 213k, 213c and 213d. and plural void
parts 214 (the void parts 214a, 214b and 214¢) perween the heat conducting plates,
wherein the plural void parts 214 have swuctures that heat insulation materials can be
filled or mserted therein; therefore, it is configured such that heat is not transferred too

much to the heat absorbing fin part 211 even when the heat dissipating fin part 212 15

75 gooled too much, and even when the heat dissipating fin part 212 on the side of the



t he enbodi nent. hi the diagram the el ectrode holding pan 220 consi sts of
the slant part 220Wthat is inclined downmward. and the water concentration
part 220G that is adjacently installed on the |ower side (in the |ower
part) of the slant part 220W form ng a concave portion. The discharge

el ectrode 230 is allocated inside the ter concentration part 2200 of the
el ectrode hol ding part 220. By fornlné he container shape of the el ectrode
hol di ng part 220 in this way, deM/condensatlon mater is collected at the
wat er concentration part 2200 when the dew condens |on wat er gener at ed at
the heat ab&SHiRFuTPRSFHY PILRPEHY 2f HE I TRESE Bt °6¢€ hol di ng part

220, since the dew condensation water dro o part 220Wfl ows
inthe V\ate?‘r%hﬁeeﬁqgisﬁﬂvﬁ Oniﬁ‘f)&oro o ?Wﬁmarftggfg&? eép%b?loc f5a |I%)n

00681There re Si nce _water. flowing al on
Ehe sl ant pgﬁt 35 5 1°S agmgm@ ﬁﬁle%"*’eﬁ%"a‘?ﬂﬁp e g g

I'nt concentrates In the water concentration

part 220u t Iﬂ:@sriﬁel%t%ﬁ@&el %Qllée A s bRgadeWocondensats Qe o ik the di scharge
el ectrode 230 allocated in the water concentration part 220G and the

di schar ge ehgeikade 2301 £ontdAUESH:kQbbeIns BbpRNYEE madt dGtite dew condensati on
water at any tinme, hence the dew condensation water can be efficiently

col | ect ed i mkdshe frivad with :coReentheahhencap sgreonR2ebunik diffeiintobhe di schar ge

el ectrode 230 is allocated even when the dew condensation water is snall in
amount , and cendstedc diis bEecsit ahieyed Spfomyeedt st dvo of e ‘aBR=621¢ he dew condensat i on
wat er. Further, since the dew condensati on water concentrat es in the water
concent r at i 6W Par ffthEGE)ﬁ“?H@eﬁﬁﬁP%’@W&%ﬁ‘@e%Fe@%f’?eﬁa@e W3PS *Be shortened in

accordance with the size of th ter ti 2200 since the dew
condensat i of**ReftiBPe g feuHERaPE ? y\% %’?ng{rgﬁrglg%ﬁéfgusflf?%l oﬁ% part 2200
wi thout kI Ag. LOGENgE a0l keaAbeGhatde. 8l.orb ERAR @Shhelong and having

t he di sc]harge el ec sor as muc w condensat i'on water as

possi bl e. T%aamm@%m%gfﬁag[ngﬁgaawwq@ 2l Qi BEbARARLA 1S (ROGand refrigerator

1 that are 25conpact I1n size and low in cost can be obtained. Further,

since the | engt RaQbndhddge siSeha kg eneh 8tk EadMm) ks mbor t ened. the

| ength to the protrusion pan 231 (a tip 36 section) in the discharge

el ectrode 236olgaflabB o alagmeahiont @red.theAddittironafid put 2thee ew condensati on
wat er can be delivered inside the discharge el ectrode 230 fornmed of the

f oam met al , cetdgsting mnt?kﬁeaqdrﬁwthpausw@nuqsénpazi?}l2 fredEsctippiogebt fBh) by capillary
action in a short tine as the length of the di scharge el ectrode 230 is
short, akd tsie tottherbackghips tefrigerpes. lélﬂfé’z%‘fffhﬁémﬁf%tfz 4§“§HWMEF“H§/ t he

el ectrostatl c atoni zin
length, the length- d%ec%QxP length

rat tga h&lg%. dlrectzon 1ength %na size of g‘e openng
dimension, and the volume, efc. of the heat conducting part 213). the type, the material
and so on of the gas such as air, liguid, a 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 10 set the heat absorbing fin part 211 on the s
torage compartment { for example, the refrigerating compartment 2) side so asnotto be
frozen even when the heat dissipating fin part 212 on the cooling air trunk 50 side is
cooled oo much by the cool air that is blown from the cooler compartment 131 and

fiowing through the cooling air trunk 30. Therefore, a temperature control means such

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



sprayi ng apparatus can be shortened substantially. [0069] However, if an
el ectric discharge occurs between the discharge el ectrode 230 and the heat
absorbing fmpart 211, which is the water supply neans, when a voltage is
applied to between the discharge el ectrode 230 and the counter el ectrode
240 in a state 10 where water is accunul ated in the water concentration
part 220G and water is attached to thé8di scharge el ectrode 230, a water

di scharge spout should be fornmed in the water concentration part 220G so
that water is not accunulated. In this way, even when the water discharge
spout is formiRdov-msiiiBingdtsencucaRGentrdtioorinarta@PPl avb t hat water is not
accunul ated, water can be supplied to the protrusion part 231 (the tip
section) by refieripi | doupnyd widt themectrasiineirizie: sphrestd RAkmnbsgEevideect r ode 230
directly contact with the water fromthe slant part 220Wor the dew

condensat i offieikitis P B tPhecolesle b L b B PGS 16‘5}13’1“’ B9 fherefore, there

is no possibilit | ack of t r usi pay 31, and m st can
be sprayed §%‘%{B@r%}s@if“’6 ?’ﬁ%‘e%if}(ﬁe%%eaf R’Eagél uet d%&m 65{6%0%213 of the

coollng e, 210 as. descrihe . oo b |, heat conducting
pl at es 2 tth 5‘1%%’ & ing%gzﬁdg’Z%?wh %%ﬂ%audgg p@éﬂﬁga’%ﬁg%m (the void parts

2l 4a, 214b @&@m%%aﬂfg)maﬁ&%ﬁpwm@nkhea&fd FRNAUGEH kNGotRluAL BSeriowher ei n the pl ural
void parts 214 have structures that heat insulation naterials can be filled

or insert ed  idigs Ristinade @t @hpdrRure tarabisriscOnt t@uigthsuchatbhat heat is not
transferred too much to the heat absorbing fin part 211 even when the
heat di ssi patjidag wf dotaingaplescited codin@pcionled t oo much. and even when the heat

dissipating fin part 212 on the side of the 37
[0072]  The temperature of the heat absorbing fin part 211 should be adjusted by

10 controiling the temperature or the air vohume of cool air in the cooling air wonk 58,
which may be performed by control of opening and closing the refrigerating
compartment damper 55 installed in the cooling air trunk 50 on the upstream side of 2
storage compartment (for example, the refrigerating comparment 2), or sincs the plural
heat conducting parts 213 are installed, the temperature of the heat absorbing fin part

15 211 may be moderately adiusted by selecting (altering) the thickness, the shape or the
material, ete, of the plural heat conducting parts 213 so as to obtain the prescribed
cooling performance and temperature characteristic, or may be performed by combining
the temperature control and the air velume control of the cool air, and altering of the
shape, thickness or the material of the heat conducting parts 213, Further, the number

20 of the heat conducting parts 213 may be selected (increased or decreased), or the filiing
rate of the heat insulating material or the type of the heat insulating matertal (for
example. urethane foam or vacuum insulating material, etc.) imserted in the void parts
214 may be selected so as to obtain the prescribed cooling performance and wemperature
characteristic.  In addition, the cooling plates and the heat conducting plates may all

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



cooling air trunk 50 is cooled too nmuch by cool air that is flow ng through
the cooling air u-unk 50 and is blown fromthe cool er conpartnent 1.31, the
heat absorbing fin part 211 on the storage conpartnment (for exanple, the
refrigerating conpartnment 2) side is less likely to freeze. Since the
dew condensati on water cannot be generated when the 5heat absorbing fin pan
212 freezes, the heat absorbing fin pé?t 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 formng at |east one of the void
parts 214 [®874Phat is. in the present embodiment, since at |east one of

the void p 214 is . . formed in the heat, c i part 213 of the
cool i ng pI2®@§b1%?“%?”3%?%&?Wﬁggﬁﬁ%&?%ﬁ%?ﬁgﬁog% ??%gﬁ%gggconducting part
213 (for eX;%rW lug ' r?a%&ial%gfa\t@é’liﬁﬂ %aiglf(g‘me@(oxt e c'g!)iglg Bigttlil{)tag'@thé &Qigltgh bet ween t he

heat di ssipa i'n Inp 12"and the heat & sorbing Fmpart 211 (the

length of thg. RedkinSRRGHCE 1 A6 Hafkhar Macukd ishRink ARGLNewliafect i on of the
refrigerator) when the cooling plate 210 is arranged in an order of the

heat absor biRgdidgRarat 2 Rlcbmpdali@ 5 f1@@be 4 scpararccanghuiat byigmpardd 213, and the heat
dissipating fin part 212 in a direction fromthe front 15side to the back
of the refrfigaradien: &)gcutchiesugtizmenafial e intig) vdidpars£ & Dridgd Etfise Wi dt h-di recti on
l ength, the Iength-direction length, the hegg?t-direction | engt h, the size
of the openhatpothupringgirefl’ imbelcoping plass| e, by etabing safsuthiesh#at conducting part
213). the t¥pe, the material and so on of %he as su @:as air, liquid, a
heat i nsul atijuwcr gt igyelagne maspig & RAE P8 PFF Fléed B e P j nserted in the void
parts 214 sp as to obéﬁﬁn %b,rescripgq c%%lhnghgﬁkggrnﬁgce and
20tenperatuF@¥%ﬂ%W3??:"?@ie?“?%“%%@éi%ﬁb S=ZRFRE WSt absorbing fin
part 21 ]IG on déspr%tign for Fig. 18 through Fig. 20}

[0074]  In this case. by using a seated organic fiber aggregate with a layered structure

as & core material for the vacuum insulating materiai, an affect on 2 homan body by dust

at the time of dismantlement or recveling is reduced compared to a case where glass

fibers are used as the core material.  Furthermore, in a case wherein the core material is
15 cutto a prescribed length or a prescribed width, inserted in an external casing material

with gas barrier performance, depressurized 1o an approximate vacuum state, and sealed

as an approximately sealed structure, if short fibers shorter than the seat in the length

direction or in the width direstion are used for the organic fiber assembly. the length of

the fibers is shortened correspondingly as the fibers are cut when an end surface or a
20  hole drilling portion of the core material is cut; therefore, if' the original length of the

fibers is shott, there is a possibility that left fibers that are Jeft in the sheet by cutting

become extremely short, in which case the left fibers canpot twine about other organic

fibers in the sheet, sticking out from or flymg from the cut surface {end surface) of the

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

23 surface of the external casing material whereby sea! failure is caused and the



torage conpartment (for exanple. the refrigerating conpartnent 2) side so
as not to be frozen even 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
fromthe cool er conpartnment 131 and flowi ng through the cooling air
trunk 50. Therefore, a tenperature control neans such 25as a heater that
perforns tenperature control over the4€ooling plate 210 is unnecessary, 38
and a low cost and sinply structured el ectrostatic atom zi ng apparatus 200
and refrigerator | equipped with the electrostatic atom zi ng apparatus 200
can be pr ovikgedimalvbanwh sheqameiie heppasithdt ehecod hesngsuppbiet e 210 has a structure
less likely to be frozen in reverse, by selecting the shape and the

t hi ckness oberfotneangs agthabacivardesuletia deiendl dnpsiret eBurds. IBhh@THEHt conducti ng pan
213. the type, the material and so on of a filling material or a heat

i nsul ati ng ﬁﬁﬂéﬁﬁ@?ﬁFﬁ%@“?%“%é&ﬁ@ﬁﬂ$ﬁmﬁ%%“vﬁﬁdwﬁﬁgﬁgmﬁﬁﬁ so as to obtain a

prescribed cooling performance and tenperature characteristic, the cooling
blate 210 cEAOH i ULFSEE BBUN ROTREB &8 ot

Sh VAGUUITHE t5
BF 88 T BEE 081G " per f or mance.

[0072] Thg t ghReratur e, of e, NEAl o@0SALPLAG J hilRALd 211 Should be adjust ed

by 10control1ing nperature or t ol une of cool air in the
cool ing ai r dohHnk RQeve MV £l DRV R RQLERMB RN fpBLARE of opening and
closing the refrigerating conpartmnment danper 55 installed in the cooling
air trunk 5Qu@utive@nkPstef:2RM:Singe waf massh aragenstarpasdiatmle (for exanple,
the refrigerating conpartnment 2), or since the plural heat conducting parts
213 ar e i nstwaddl &dgriokengtrenpes Bigliethofengthércli@atr tkbgdh Biragpnfof N part 15211 may
be noderately adjusted by selecting (altering) the thickness, the shape or
t he mat eri althe seseicfor teforgshiefiyst aggredate raking wokidaetiatelgdifibers #4350 as to obtain
the prescribed cooling performance and tenperature characteristic, or nmay
be per f oflmedefgy the Sittidn Pk Bretmsex i@l SR C T et PO AR E The air vol une
control of the cool air, and alt riqgno§ t he SQ%Peﬁdthicer%s or the
material of WL HEGTIEHYNEE 1RY P TE % HF TRE P % AL G Ber 200f the
heat conductin arts. 21 e sel ed (incr ; reased), or the
filling ratgmggr? %mﬁ%5?§?%%§wéffﬁa“§%%§ﬁpa%ﬁ§?§€%§gﬁg%%ggg t he heat
i nsul ating Nt &L atnd foQmRXRIP ke a8 RRNE: LLRMLAk daGHUMLLNsuUl ating
material, etc. inserted In the void parts 214 may be selected so as to
obtai n the preserhbied 0old g0l HLorFRpG& vt QIRekatause: characteristic.
In addition, the cooling plates and the heat conducting plates may all have
t he saneid hiweknessthe:i@rg do posaibility et (shapem pomnp weymagédf f Brerefore. 8hape. t hi ckness
or length

? is possible to obtain the heat insulation material, the electrostatic atomizing apparatus

200 and the refrigerator | having high recvelability. high insulation property without
occurrence of seal failure, etc., being highiy reiiable, and using less energy.
[0076]  Furthermore, using long fibers (for example, fibers with a prescribed

20 consecutive length of equal to or longer than the length direction or the width direction
of the sheet) longer than the length in the length direction or the width direction of the
sheet for the organic fiber aggregate forming the core material is also effective in a case
wherein g vacuum insulating material with a hole is desired to be obtained by

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

b
o

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



39 [0073)Further, it is also applicable that the cooling plate 210 and a
cooling plate insulating material 511 are integrally fornmed (or the cooling
plate 210 and the cooling plate insulating material 511 such as urethane,
vacuum insulating material, etc. are 5forned together) as a kit conponent
512 to be a separate conponent by foam ng and filling urethane or vacuum
insulating material, etc. in the void4parts 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 cool i ngapt atite cleassthiEtrionginpreaperigllt Blidred thdn hdeckistaticonponent 512 wil | be
descri bed below (in the 10description for Fig. 18 through Fig. 20).

[ 0074) hi t hitanigeeserarayy 2005 rig fef s eatied Yol §atfi*cOPFFEPPEEH - date With a

| ayered structure as a core material for the vacuuminsulating material, an
affect on amﬁﬂﬁ%%e%%HVWB?”ﬂﬁgﬂyﬁWm?ﬁéMPWWﬁ“BPNHigﬁ&%ﬁﬂé%ent or recycling is
reduced co red to a case where glass flhers are s..the core

mat eri al . Egg?ﬂgwﬁ%v@gwﬁﬁm%mgﬁgglWﬁgﬁg?%m@=g%g%pgmﬁﬁﬁg?§3f is 15cut to a

prescri bed % D D QL RL ﬁaﬁ.r%{ti}xgﬁo(?n WA By bd B8GEE ediglith 2l 8% ernal  casing

material " w gas barrier pertormance, depressurized to an approxi mte

vacuum st at g,; 300, $6RL BotRS 1R APREYXIABIRY: has®ediREbssliy uct ure. if short
fibers shorter than the seat in the length direction or in the width

direction aggniksespdEs 2hhe tergasiue vidibe msassembbisl. theelsength of the fibers
is shortened correspondingly as the fibers are cut when an end surface or a
20 hol e dri itk Rgo posibilig i dofvaduive ingdatiez metral ysal the Hnglers frfer ef ore. i f the
original length of the fibers is short, there is a possibility that left
fibers that cagmatdrigfteat fnp vachie inledng nigiprid Gaopetiier PEPBEMERY V88 y short, in

whi ch case the left fibers cannot tw ne about other or ic fibers in the
sheet, d¥i cR‘F‘ﬁ@m&fﬁalf%“ﬁ“ﬁf“d’?m‘f‘qﬂﬁaﬁb"efq‘eo‘ﬁ‘?“f”i’iénsﬁiﬁft“gg‘ﬁ??ag ‘g“ ‘?‘éend surface) of

the core material, }h t the Left.t%%e%% 05 the core material are

i nt er | eaved "BEPMEBHT AR S BRIIALNFIEARREEF A A X FEE RS “Ca%i ng materi al

wher eby s ealmsxfla 1':3& tlfligtg"iai a§; a%eaayi%s%gtic%%mwﬂ%r performing heat insulation of the
refrigerator 1, it is possible 1o 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 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 length and the height-direction length) of the heat conducting part 213
in the cooling plate 210, and the couling plate insulating material 511 should be
instafled by being embedded in the partition wall 51 of & storege 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 partition wali 31 of the storage
compartment by forming 2 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 10678  (Making the electrostatic atomizing apparatus 200 into a kit)



40 approxi mate vacuum state cannot be kept, and that in the end, heat

i nsul ation performance as the vacuuminsulating material is inpaired.
Further, if the extrenmely short left fibers stick out fromor fly fromthe
cut surface (end surface) of the core material, the left fibers may be
taken in a vacuum punp when vacuumng is performed by the vacuum punp,

whi ch may cause the vacuum punp to medX unction. [0075] However, by using
long fibers (for exanple. fibers with a prescribed consecutive | ength of
equal to or longer than the sheet in the length direction or in the width
di rection) | ongerastsham abdie, teeBghdplitdindulagnelnemgtlld i difer eatpian or the wi dth
direction of the sheet for the organic fiber aggregate naking up the core
mat eri al , |eftiand bdvesra viduad insulaind@lueihit etd. ywith e psdaenngsiznot becone extrenely
short even when the end surface is cut; therefore, the left fibers tw ne
about ot herim@rd'glanlismﬂlff‘iiib@vfsre@hﬂftﬂﬁéw%%@{“ﬁﬁrﬁéﬁ%3 il °%Ct“P%:’r'ﬁ3“‘out fromor fly
fromthe cut surface of the core material ‘f g\f}r ) no possibility that
the |eft f|Jd@rra%dfB’T“"P‘H’é?ESrZéOE}‘?"a‘f“@%‘”‘iﬂéf""‘éﬁdéorf?ﬁ“ PERFRd ?“ie‘ne seal surface of
t he exter na_l mat er j t hat seal fail jsegd. and that the

appr oxi nat € gﬁfﬁ f“‘ﬁi.me51 ?ﬁ%&’t’parﬁ%wf@fiﬂéﬂ&tam mcg bl“ e ?%ere is no possibility
that the Vac““”ﬁ AR f gffcdg%gﬁgn% mcmg&efm%ﬁ.?gefﬁ&enaﬁt@md@l e to obtain the
ma e

heat insul ati on erl l'ectrostatic atom zi ng apparatus 200 and the
refrigeratog b@ddﬁh@‘éﬁd@m@'ﬂgﬂuL&&M&L@%@ ik hrld¥o th @b nDSiMhAt | On property wi t hout
occurrence of seal fail ure, etc.. being highly reli abl e, and usi ng | ess
ener gy. [ 004&diuchiRr sehse, tsusclﬁr@radu@ra@npmﬂbeem %) off @inc@xafpNey. if i bers with a
prescri bed 20consecutive |l ength of equal to or longer than the |length

di rection ofs abdpiwhid tha: ditly & tdclim pbfe 2tthieinsiraibt hrmledmgarkitt han the length in
the length direction or the wdth direction of the sheet for the organic
fiber adgregavenchidr mmgg?w&ii@ép@hm?féfﬁhwa‘iaguﬂwl%sb‘a‘é%fﬂé%’éﬁi & in a case

wherein a vacuuminsul ating material with a bole is desired to be obtained

by pedal mi ngehele 1@?1il~|alhﬁ%@sqlw&fﬁ?éef'éo%mr?ﬁt‘feﬁdunﬁfsZlﬂafﬁ’a‘#t““?“s applicable to

use a vacuuminsul atin rial usi ggo gng l%ers for the core material
ate an on, and 1L 1S also applicable

with a hol ePaBrUKIAAET r‘ﬁf i? BOOhPE P

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 512 as the separate component
15 by intervening a heat insulating material or a Peltier element berween the heat absorbing
fin part 211 and the heat dissipating fin part 212, which is installed in 2 detachable
manner. By performing heat transfer forcibly using the Pelder element as described.
the kit component can be easily applied and mist can be sprayed without performing
special processing, ete. in a home electrical appliance such as an air conditioner, &
2G  humidifier and an zair 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

[
A

electrosiatic atomizing apparatus 200 is increased.  Additiopally, when a performance



sane as the electrostatic atom zing apparatus 200 or |arger than the

el ectrostatic atom zing apparatus 200 in size for the partition wall 51 of
a storage conpai unent, and to house the el ectrostatic atom zi ng apparat us
200 inside the hole. In this way, a refrigerator having high heat

insul ation property and anti bacterial property, capable of 5bacteri al

eradi cation and preventing fromdryings can be obtained. Simlarly, it is
al so applicable to house the other functional conponents other than the

el ectrostatic atom zi ng apparatus 200 in the hole of the vacuum i nsul ating
mat eri al . Faidd@eus iSbrRceikd e breaki@vanothpos shsiiit dbnyizhgeppdiaesvécuum i nsul at i ng
material using the long fibers for the core material that the vacuum

i nsul ating ot derkitabmosmnUe mkd@ep oftix cappmens saretat Spmibirgtiiemr@list at e due to
seal failure as nentioned above, the vacuuminsulating material should be
used not onpircaf esrdetedhes fesatbe eas splhAfite SR GHPRPFTRIPHUF EPGEPP00, and by using
the vacuuminsulating material as a heat insul ati o% matbgari.fij for performng
heat i nsul atbf FBfecrHErPs: SFrEPPRIPSEESo r Ifber e Kt SOpP0RE) Y &' P6“Brovi de t he

refrigerator 1 havin Lgh recyclability..high in .9 property without
the occurr eﬁeéaéh%?‘ aé‘g‘gf’}]‘*‘%}a?t[ﬁ‘}gea?{&ﬁcﬁ’ge &%‘f%ﬁ“ eeagas l’en‘zgrl%l?}%} 1%%[ 0077]In this
case, the coglin sing%tvgd i ﬂayhtﬁa%:ﬁgabw &%&@cwﬁ&;{suﬁt}%&a@rig%ﬁ@et to have a

e

pr edet er m ned s pproxi matel y equivalent to or larger than the size (for
exanpl e, the wedlhs @b ERCHLGR LBNGLE ARE s biiRohei@hhe dink @atei on | eng-i sh) of

t he heat conducting pail 213 in the cooling plate 210, and the cooling

pl at e i nsul 8ot Qg makdal 5 5ROk thb et dopbrahd Setlis Bymddedrggeerbedded in the
partition wall 51 of a storage conpartnent (for 20exanple, the

refrigerati ngize oanardatanbla Jnsanide hatscedh ! @nde sottonvalTHefeool i ng pl ate
insulating material 511 here should be enbedded in the partition all 51 of
t he st oridge soogramtarment ahito baysatheldf cemropmblig RT HofoaingPll Mg B SBhr oxi mat el y
the same as or larger than the size of the cooling plate insulating

mat eri al 51F! therh eﬂ‘%ﬁ%“’i’ﬁﬁ’ﬂs%ﬁf‘i"‘ﬁ@‘@F%W%B‘é&ca}fﬁ‘g?"?}n@ﬁt (for exanple, the

refrigerati n%%ﬁ%%{rgﬁggat,gghr}%%hgﬁgg? Bs)fgpggg%T%SELSQH%.%Lgxlg/agﬁiﬁg]%aﬂtdhe el ectrostatic

atom zi ng ap 1 ( . own above, the
cool i ng. pl atreecvc‘!lig Seli%c:iaf‘:tclz n d nﬁ’&)ﬁ&!‘lﬁ TO cgptﬂﬂé o%ﬂ! e@adic&{{oﬁmane fpam Or_ a
vacuum i nsul at’i n% et er | afﬂ, etc. h 't he predeterm ned size including

al so the cireunfierRRGR RS ml AfndQahe 160RRKE LN oRakdis 213 in the cooling
plate 210. and the cooling plate 210 are integrally fornmed (or forned

t oget her)s Qoostihe Thd @ voleddt Govich@pdiy far cONPO MRNE) vRER mayshetbh@ens epar at e
conponent. and detachably installed in the rear wall of the storage

conpar t ment ,dut f ésvebyieass@nbirdcrige, ef fehai isnisd inddetlivetotaparempmefibeddi ng and
fixing the kit conponent 512 in and to the rear of the storage conpart nent
(for exanpl ehouldie lopasiip grepatd ayreeTpararreiere 3y gafeacy ficr eased. Now, it is

al so applicable that only the cooling plate 210 is i nte%ral ly fornmed into a
ki t freezing, etc. does not dceur and, for example, should be connected by a thermally

insulated wire lead, etc. For instance, it is applicable that the high-voltage power

20 supply part 250 is integrated with the controf device 30 instalied in the upper back
surface of the refrigerator 1 or is located mside a control device housing compartment
wherein the control device 30 is housed, and is connected with the electrostatic
atomizing apparatus 200 by a connecting wire such as a wire jead via a connector so

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

[S0]
Lh

power supply part 250 is not jimited to the housing compartment of the control device



10conponent by foam ng and filling urethane or sealing a vacuuminsul ati ng
material, gas such as air, liquid, a heat insulating material, etc. in the
void parts 214 formed in the heat conducting parts 213 in the cooling plate
210, and so on, and it is also applicable that the heat absorbing fin part
211 and the heat dissipating fin part 212 are separately conposed, and
formed together to be the kit conponent 512 as the separate conponent 15by
intervening a heat insulating material or a Peltier elenment between the
heat absorbing fin part 211 and the heat dissipating fmpart 212, which is
installed iy gadel ACRANE WHBORES condBMatRE b REM NG MRador dck@rtaf er forcibly
using the Peltier el enment as described, the kit conponent can be easily
appl i ed andcssit. . 6RR WaRh 8Pk ayae wik bh@tide opesidrae Binpguspedioah processing, etc.
in a honme electrical appliance such as an air conditioner,a 20hum difier
and an air plfidukicerall [ DOFSIHyurakinets hiyvolige povvgsupnpoA&ies ot her than the
cooling plate 210, for exanple, the el ectrode holding part 220, the

di schar ge ebeetrdaer80r iowhanrewyrrreisaet dietigdelegaovrdigyg«hi gh- vol t age
power supply part 250, etcneeded together with the cooling plate insulating
mat eri al 551330 o ks MR i 203 SRS GAIRMEmERInsids e EHSPTRY  ef fi ci ency of the

25el ectrostatic atonigin ‘Q%Eag t us ZOQ.is ig@{e?%egbrAd%ktionally, when a
per f or mance 83 £ Bi%egpue- Sl lPE PP Grling PR’ Bf "BFRRKISWn of the

eIectrostatE%mg%og%é%ﬂgl%ggﬁégﬁﬁﬁﬁéggwmg&£mgkgﬁéhkkd%gggggpnt 512 nade up

of the conmponen separa partiti 51 can be detached from

the rear V\B‘%Jaze WD EmS LT AY8icL QTR TEALum BERGS bleRBCRNRS easy to replace
or repair the conponents. Further. the kit conponent 512 can he easily

5det ached afrRedidddBerBhito e £ BRIpbiRG 1200: heyalieccpborthend ef ri gerator 1, and
the recycling efficiency is inproved. Now, it is applicable to use a vacuum
i nsul at iing BERiBdbivalstalikgion ahopepdffilipe psthirorr 4 hevodseatmatgeiabl with a hol e,
which is approximtely the same as the cooling plate insulating materi al

511 wher ei n ekchebkintlosge gpowrs At arbHgid) shefitgrsviats meerd g getbe v sj ze than the
cooling plate insulating material 511 for the partition walls! of a
10st or age compartipmad in hefent c@duBiEPa st fierodiBhmidhe it o829 br the cool i ng

| ate insulating material . .
P is also gpplicable that the cooling air trunk 50 (& part of the cooling air trunk 50) located

at the back surface of the cooling plate insuiating material 511 is also included in and

15  made info the kit component to be detachably installed.  In this way, the assembling s
easy, and by embedding in the cooling air irunk in the area that is made into the kit {for
example, an approximately the same size ag 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, efe. or 2 component needing

20 replacement, such as a filter device. a bacterial eradication device, etc. that becomes
ineffective due to clogging 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 also improved,

25 [6082]  Now, itis applicable to form a cool ar outlet that biows cool air info a storage



511 wherein the kit conponent 512 is forned inside the hole. In this way,
the refrigerator 1 having high heat insulation property, good assenbling,
dismantling and recycling efficiency, and anti bacterial property, capable
of bacterial eradication and preventing fromdrying, and further, using

| ess energy can be obtained. 15[ 0080] The hi gh-vol tage power supply part 250
(see Fig. 8) which may be broken due #® dew condensation or freezing, etc.
when installed inside the storage conpai uncut should be | ocated as a
separate conponent at a place where dew condensation or freezing, etc. does
not occur apghpafiQht (BXKERIE the SRQbthebEnRRRAET e ytoapdbesal | y i nsul at ed
wre lead, etc. For instance, it is applicable that the high-voltage power
20suppl y parik. 1250 fos vieRbbie atriedaiwiint dsutchenere drtisonls oprewd. 8Bici80 i nstalled in the
upper back surface of the refrigerator 1 or is located inside a contro

devi ce housingbeorpabidrentof hpreitinvertien. eg iy §l andlBigiZéarcdonti s housed, and is
connected with the electrostatic atom zing apparatus 200 by a connecting
wire such aéﬁﬁ”ﬁﬂFéﬂW@ﬁﬁc9W§ﬁ§¥@6ﬁﬁé8WUFa§§eﬁﬁﬁﬁg¥ﬁﬁmﬁﬁﬁﬁ§%tion can be
sinmply released. The | ocated place of the high-voltage 25power supply part
250 is not WWHPF@&”F%“ﬁﬁ@ﬁﬁﬁﬁgfh S%%W%ﬁ??ﬁﬁwgaﬁ?agﬂgg%ﬁntroI device 44 30,
and may be any .place where dew condensation or freezing, etc. does not
occur, for §Q%H%Te, a place which is on contact with an inside of a storage

conpar t ment {(}OE'Sr Oug‘lh[hf}% cgn%hgn%@,Qt Wad dne up%&lrc&h@if outi®¥3 @ kdweBobihe hi gh-vol t age
A
power supply part 250 have wat er proof property, or |ow tenperature

resi stance. ;i Bgied¥s 00 tohabASEoROWBEe SRhympalt s1D20k igan be installed in any

storage conpartnments inside the refrigerator 1 [0081] In the above, it is

descri bed t hakudrheinGRektiandpdiad & 2246 W tichecooelid angigidzat e i nsul ati ng

material 511 are integrally forned (or the cooling plate 210 and the

cool i ng 1| atgpainstitatiurigromet ek aky Bbie @olohl! gds oo et fdvie35 andyacuum i nsul at i ng

material, etc are forned together) into the kit conponent 512 to be the

separ at e corpbhmetcool ainehtiqothd rad ik Fep! 4irrdies Pe sy Fani ng and filling

uret hane or - a vacuun1insu|atin% material, etc. ﬁr,%y §nclgsing gas such as
(T Y&V BT

air, 1iquid,0%84heat HHRE RPYerfg R {oaT pugroo! d Parts 214 formed

in the heat con tin arts 213.0of the coalin o] W= 1 . however, it is
ég{)aélg?%atfze l{%ﬁ% coCo 281 (iugnfég% 535, aa& t{q?’ kﬁ\a T c%oéaig BJ: q 'ﬁ th%%t *5’[:}?1

. a . .
al so applic air n (a part o e cooling air

trunk 50) SH%ggggngagmgmﬁf.ﬁeg%@ie?ﬁ!g ,feélggatﬁag co@r%%f;egpiﬂisrfampd Atk nsul at i ng

mat eri al IS a I nc in and 15 nade into the kit conponent to be

det achabjsy ingfald 8d; wd BoibRbiMaYsiodd16: &5 SeehRldgh@idk 5 Ragyage and by enbeddi ng
in the cooling air trunk in the area that is made into the kit (for

exanpl e. an RpRRe%: ERbelymd bey Bammibi he kiasnphencobiiend: i at e i nsul ating
material 511) a functional conponent that perforns a predetern ned
oper ati on suthrastiaothingespadeyiié & praiddeotio pirttion gl By ibereforeat bact eri al
eradi cation device, etc. or a conponent needing 20repl acement, such as a
filter devi censaesyace epitly Braticelstiowls ey prdio set) | f RafBEcones

compariment, production of an inner case is simplified and the refrigerator | that is jow

20 in cost can be obtaimed.

700853 ina case wherein a temperature control over the cooling air runk 3018

influenced by a temperature control over the storage compartment (when the

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

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

air trunk for cooling the storage compartnent, it is applicable to form a dedicated

2
(¥ 3}



ineffective due to clogging and as tinme passes, the kit conponent 512 can
be detached at the tinme of breakdown or servicing. and services such as

i nspection, repair. replacenent. etc. can be easily perfornmed; therefore

t he service performance i s enhanced. and further, the recycling efficiency
is also inproved. 25[0082] Now, it is applicable to forma cool air outlet
that blows cool air into a storage 4%gconpartnent (for exanple, the
refrigerating conpartnment 2) in the kit conponent 512. Fig. 18 is a front
view of the refrigerator in a state where the door is opened, which

descri bes t Qa%iﬁ?grm%k%%e eRbmobillR aldhmEhE Qﬁpaﬂaﬂé’ﬁﬂnd RAEhiond0e &ob 1_9 and Fig. 20
are front views of the electrostatic atom zing apparatus 200 in a state of
bei ng at t acheghnk BErcRYVRkace SWPLednd Ssihdsteabdi@tdd bdiidghe ntfsrigger at or 1

descri bing the enbodi ment of the present invention. [0083]1n the kit
conponent 5diZyroadic hieaisihy HPantsIEras @OOb cal he DatdissibaibBd @t 2120mer cool air
outlet 534 is forned in the cooling plate insulating material 511 in the

| at eral di r 8ot vawneof copipirtduee weallt ind abrogdisecaot dranf bf cogling@ip k300 of t he

el ectrostatic atom zing 10apparatus 200. Furthernore, there may be one or
pl ural sPdesebsito agpydegytil wiige sgfciearar wIRe thy fisedisspyvr Tap¥ 2but | et s 533 and

| ower cool air outlets 534, respecpivel§. [00?4J€s dggprib d above, since
at | east on& PGS FIRETEICSPPTRECE g EUREYIT §PFE BT EPEBET and 532, the
upper cool a&ﬁn?ﬁ%lei 533 gp t he 234) that cools a

‘ | 0 cOQ I -outlet,
storage conpartnent "t FsF aé‘xaﬁﬁefngfratfrﬁ\éﬁpee %ia%sgrr%gfgﬁrﬁ conpartment 2) is

formed in the.khly A3GAIAROSH: 212 diEuhO Akl heli haRL bl ows cool air

for cooling Insi storage conparm ent can be forned only by
instal ling tlgukidccbQARAREN be Shdenith BNIRIHB bREbIBYE BEdak 05 adic& rat oni zi ng
apparatus 200 is provided in the partition wall 51: therefore. it is
unnecessiar Yy apoxsepdlaiath yr shalfefhan CaDbf Bd: 6f thkidraat compartnfte: epag i tion wal | 51
of the storage conpartnent, production of an inner case is sinplified and
t he refrigeratronk 58 tFhadtemios, Vgwihe temperature conwol over the heat dissipating fin

part 212 in the cooling plate 210 provided inside the cooling air runk is unnecessary,
the damper device is also uanecessary; therefore, the electrostatic atomizing apparatas
200 and the refrigerator 1 that are low i cost and easy to controi can be provided.

15 [0986]  Now, the counter glectrode 240 (a counter grounded electrode) formed of an
electricaliv-conductive material (for example, a conductive resin or a conductive metal,
etc, that is resistant to decay and the like) is instailed in a place opposed to the discharge
electrode 230 viz a predetermined clearance (a predetermined clearance F in Fig. 8,
which is set a clearance of approximately 1 to 10 mm, for example, so that a voltage can

20 be efficiently applied), and a power supply 251 that energizes the discharge electrode
230 and the counter clectrode 240 to generate nano-size mist is nstalled adjacent to
{adjacent to the side surface or adjacent to the top or bottom of) the slectrostatic
atomizing apparams 200 inside a high-voltage power supply part 250.  In the counter
electrode 240, a counter electrode opening pari 241 (for exampie, a through hole) for

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



20i n cost can be obtained. [0085]1n a case wherein a tenperature control
over the cooling air trunk 50 is influenced by a tenperature control over
the storage conpartnent (when the tenperature control over the storage
conpartment is given higher priority) when the cooling air trunk for the
el ectrostatic atom zi ng apparatus 200 is shared with the cooling 25air
trunk for cooling the storage conpartaent, it is applicable to forma

dedi cated 46 cooling air trunk for the electrostatic atom zi ng apparat us
200 in addition to the cooling air trunk 50 for the storage conpartnent.
Since the dgdieaihed: GQed DY, allkkelifaptak, el cduber cebweat spasiahicc at oni zi ng
apparatus 200 has only to cool the heat dissipating fin part 212, a flow
vol ume of cBbieb, 2@lckndan decforsabinlthe cama: decgode 846 bepdsiorms arread ®f t he cool i ng
air trunk is 5such as to provide an air volunme sufficient for cooling the
heat di ssi pétplwg disthargpelectrod2d 2 1, 83 1g 2q528 Ke reprigaiiely €eder @t ur e (appr oxi matel y
the tenperature where the heat absorbing fin part 211 does not freeze, and
the tenpera®f’e of teREsHeAb UPEs B ARG E %‘FCB%?F%OZSﬁmB%EW%S | oner than the
tenperature of the storage coppartment, and poisture.in the air inside the
st or age gonﬁﬁ?ﬁﬁ%ﬁ?c%ﬂﬁre@wﬁﬁ’ NS ‘gmeﬁgmﬁggamﬁ?&m i

¢ MBEEFBIRG fin part 211)

and can be 10, 3RPLAKHIRLENY, SAYAL ohRoOLoSIBLL Byt BB ffe O that of the

storage conparthent  coolThg air truan rmore, wien the tenperature

control ovep,fhe heal, 6 Mrﬂégﬂ]yp&dfsﬁrloﬁgdﬁm%% prfrdoeangeol i ng plate 210
provided inside the cooling air trunk is unnecessary, the danper device is

al so unnecegiRkYor afphRnRi:Q168 10 s B pRlR6l 1S Batd. anathmiualidigaappar at us 200 and
the refrigerator 1 that are low In cost and easy to control can be

provi ded. 15]100861Movkr ckhgl-caupteainelaotitadshepe2hOnica gaduiit er gr ounded

el ectrode) forned of an electrically-conductive material (for exanple, a
conduct il0e resi the opuniar donge ) v ehivethatnd tpere (beqopgptsmpll medislixrant t o decay and
the like) is installed in a place opposed to the discharge el ectrode 230
via a predeinemiisplotpoed oaprd e eoupar frrede i@ theradbeeredy @8 F in Fig. 8, which
is set a clearance of approxipmately 1 to 10 for anple, so that a

vol t age canaﬁﬂﬁﬁméﬁ?FEF%E?WVy?55F#£%Y?dgﬁﬁhﬁg%%ﬁ%$"¥€%%$@“?51 t hat

energi zes the.discharge. el ectrode 230 and. r g rode 240 to
generat e nafB-SFPEIR BPIFETHE %fw%c“gﬁﬁgggﬁghﬁgg%%%fgg%ﬁt£to the side

surface or g@'&ﬁﬁ%ﬁ& ohe@t dohBur i QP BfiveliRhd 0L JordulRulaBb b T OSL AL i C at omi zi ng
appar atus 200 1 nside a high-voltage power supply part 250. In the counter

el ectrode 24Quer@ofaPEdierroh@6ihi Oter RRARIsHiRAY lo 124dd dffier exanpl e, a through
hol e) for

protrusion part 231 in a 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 sprayved mstantly

after a voltage is applied. Further, since the voltage can be efficiently applied. the

amount of nano-size mist generated can be increased, which can sufficiently moistrize

20 inside the storage compartment, a room, eic., and bas an advantage that bacterial

eradication and deodorizing can also be performed.

[0088] Furthermore, in the present embodiment, since the discharge electrode 230

and the heat absorbing fin part 211 of the cooling plate 210 is separated from each other,

and the discharge elecrode 230 and the heat absorbing fin part 211 of the cooling plate

25 210 are installed via the predetermined clearance Z, the degree of freedom of the shape



25spraying mst is formed in a position opposed to the protrusion part 231
(the tip section) 47 in the discharge el ectrode 230, In the diagram
plural counter el ectrode opening parts 241b, 241c and 241d are formed in
the counter electrode 240 at the positions opposed to the plural discharge
el ectrodes 231b, 231c and 231d, respectively (see Fig. 6). [0087]Ln the
present enbodi nent, the discharge ele¢trode 230 is fornmed into an

S5approxi mately circular cylindrical shape made of foamnetal with a

t hree-di nensi onal net structure, such as titaniumw th pore di aneters of
appr oxi mat ef,y d oS R 0he WHDiL DML 1 6 branetiseHage 0kcbi: 130is30BR=seimipr ef er abl y, and
50 to 150 um nore preferably) and a voi dage of approximately 60 to 90 %
(pr ef er abl ysuffds 0 168 GeddBYs,of @dschadree eperotis L. igrvopar tle@8dk 2hmda shape (for
exanpl e, an approxi mately conical shape that tapers gradually 10toward the
count er el eté tothg pB40)0 dambaiiziiy et it haordmee Withrer s e el ¢smal | ) gradual ly or
in a phased manner toward the counter el ectrode 240, wherejn the anount of
wat er absor pteirion abpgaricn pugb asdrde R AP I PBHLER: ¥ 2 YrRyBier whi ch are
shaped so that electricity can be efficientl %‘plied fo water as
conduct i ve FiPesFiPlafo obaideEcUaIaEE tPTiRiap SPRYFPERD %ﬁ%”ﬁ%“é%%?iy di schar ged

conpared to onventional ceram ¢ F OUS terniql Q4 48 15conventiona
netal lic roﬂ%eﬁﬁ@wgvﬁwg%Mﬁg%g%9¥%%§‘%ggﬁﬁ? I'Ci entTy to the end of the

protrusion part 23L. 1.0, & 500k s&JEsEE%u{fMe'b@ﬁ%sﬂb%ﬁﬁéﬂﬁuia&d takes unti|

. £ . .
nano-si ze mestors generated can be shortened, and nano-size m st can be

generated agd top Rhayedmk RehAantleYroad 138/sind MRltngantd mappl i ed. Further, since
the voltage can be efficiently applied, the anbunt of nano-size m st

gener at ed caichhgedivhGEQaR e ibiveteecary & ut hidacibemtihgfinpai Sitlewd ze 20i nsi de the
storage conpartnent, a room etc., and has an advantage that bacteri al
er adi cat:oon ¢aaekheeodaridz Piigvhesavobdes © abrliedierfeer thedschdB088PEUr t hermore, in
t he present enbodi ment, since the discharge el ectrode 230
230 and the counter electrode 240 in a state wherein waler 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 to the
surface of the discharge electrode 230, and the predetermined clearance Z should be
15 preferably equal to or farger than 4 mm.  Further, even it a state water is accumulated
over the discharge electrode 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
problem; however, since an electric current is less likely to be discharged when water is
20 made not to accumulate over the discharge electrode 230, it is also acceptable to prevent
water from accumulating.  Further, it is also acceptabie to configure the clectrode
holding part 220 so as not to acoumulate water in 2 part for holding the discharge
electrode 230 in the elecirode holding part 220 by forming an opening or a notch, ete. 80

that water does not attach o or accumulate on the surface of the discharge elecode 230

opposed to the heat absorbing fin part 211, as the water supply means, {or it is alse

]
A



and the heat absorbing fin part 211 of the cooling plate 210 is separated
fromeach other, and the discharge electrode 230 and the heat absorbing fin
part 211 of the cooling plate 25210 are installed via the predeterm ned

cl earance Z, the degsec of freedom of the shape 48 and the |ocation of the
cooling plate 210 or the discharge electrode 230 is increased, the shapes
and the |l ocations of the discharge el #ctrode 230, the counter el ectrode 240
and the cooling plate 210 can be freely set in accordance with a structure
of each hone el ectrical appliance, such as the refrigerator 1. an air

condi t i ONeraccePhbleB corbifurdid dideir@ie hold@ithad 10 1 Be Ao Selisohage t:araobt ai N t he

el ectrostatic atom zing apparatus 200 that is conpact in size and efficient
i N accor dane:r wirt the pdngionioking ek éehrrpaaictrapPlliimheaccrdowidisepafior t he cl ear ance
Z between the |ower end surface 211Y of the heat absorbing fin part 211 and
the top surifeer shentwaer idposetrintegen B vepregtibe SgbreesiHve 2h 8 ectric current
may be di scharged between the | ower end surfaceﬁﬁltY of the heat absorbing
fin part 212 8P & FOEHETIPERA Y GUSPLUPEHEe “9'90° BREF P4* vol t age is appl i ed
bet ween t he di scharge el ectrode 230 and the counte I rode 240 in a

st at e wher el Ff ARt 8 |ﬁlg eo‘b"l*eéfoéiecéﬁ%@ tﬁ‘i YACRTHG 0 %loﬁs’em{scﬁ’r%?cg%%h of the discharge
el ectrode 2%9. .%%fary to ensure a clearance where an electric

| el RalBE
current is noim%?§€eg?d% even in a state water droplets are attaching to

the surfaceygfy t gl SGALUR. 6LBelt PEE230ecaRd: { henpeadetLr ni ned cl earance
Z shoul d be 15preferably equal to or larger than 4 mm Further, even in a

state wat er ypfdQGE A At Hei-Maied tBeandi BEhatge), b echilopeoa30, an electric
current is not discharged between the di scharge el ectrode 230 and the heat
absor bi ng f gm@ant ofkib;sizakmischiti Srednowabethersuppinge thetimsy thovlen 4 mm or | ar ger
predetern ned clearance is ensured, hence there is no problem however,
si nce aritel ectionprtheematetectode fidegitht mricapipn nag 2hles dies¥rarYet when water is
20made not to accunul ate over the dischar e,eLectrode 230, it is also
accept abl e veiagscanRs aRPlighatietecTiFd HIAR CAPE P HFh et HEI St is al so
acceptable to configure_the,glec@ro e lediiC part 220 so as not to
accunul at e W&t fgimef o et WG SRRIF BeRg Ot REUET SERRIGR |

continuously sprayed and generated. Here, in the present embodiment, the prowusion

part 231 {an end shape) of the discharge electrode 230 is formed into an approximately

15 conical shape, and the counter elecrode 240 is formed into an approximately similar

shape as the shape of the protrusion part 231 of the discharge electrode 230, having an

approximately circular opening (perforated) shape (a counter eiectrode opening part

2413 larger than a cross-sectional shape of the protrusion part 231 of the discharge

electrode 230, in which case the predetermined clearance F (distance) is approximately

20 | mmto 6 mm, and a voitage can be efficiently applied for generation of nano-size mist.

The predetermined clearance F should be approximately 1 mm (o 6 mm since a voltage

cannot be efficiently appiied and the amount of nano-size mist generated is reduced

when the predetermined clearance F is too large or small.

[0090)  Here, the discharge electrode 230 needs not be in an approximately cotummnar

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



el ectrode 230 in the electrode holding part 220 by form ng an opening or a
notch, etc. so that water does not attach to or accumul ate on the surface
of the discharge el ectrode 230 opposed to the heat absorbing fin part 211,
as the water supply nmeans, (or it is also 49 acceptable to configure the
el ectrode hol ding part 220 to be able to discharge extra water fromthe
part for holding the discharge el ectrggle 230 in the el ectrode hol ding part
220 even when water is accunul ated on the surface of the discharge

el ectrode 230, and to formthe water reservoir pan for collecting

di scharged water. Jbhe 110 WR e, PRE6RAAL&LhsS0 L RS rcbii WAt er col lected in
the water reservolr part does not contact with the discharge el ectrode
230) . [ 0089LEusst Mekbingith phr82 1 PABS DL€ D 2 bi¥nGaSERIA dlegheesa@d freedom of a
setting range of an appFied vol tage and the predeterm ned cl earance F (see
Fig. 8), andation®asichyeepredodd 30 ganantatai ©pe of 2 mames Stpzssedii St wWith certainty.
Furthernore, since the thinner the tip 10section on the counter el ectrode
si de of t heshproi isuskidncpaply s28%iz¢ wist stahle uringrdew stnddsbajiomvaofor age can be
applied, an electrical current can be stably discharged, and nano-size m st
for med i At opPmdyerrdioErEno-SisimiN WikouSTaERE Bie dRPodepgenyait | EPedEre uniformin
size can be continuously sprayed and,gene&g&eﬁ. Fbrg, i.n Bhe pr esent

enbodi nent , *PHEEHPEPT HE TGV R OBF A A A S RS SFEhE" §i schar ge

el ectrode 230 is fornmed jnto an.approxi mat coni cal shape, and the
counter el e&arrﬁcﬁsegedg?fﬁrefsgd) 19 %?“ﬁ@%difcﬁ{% ee%%“%gep%? %?(e?f%ngﬁ?taé%u&%%ﬁe %ﬁl ar shape as the

shape of ! Me.PLALLSLANPALL. A3k Al bheudiSehoroeapleabiode 230, having an

approxi mately circu openi ng (perforated) shape (a counter el ectrode

openi ng par ty@ddekr thiBSlde ki part £0 QS Hnc5RGkI P Bale haper afe, e protrusion
part 231 of the discharge el ectrode 230, in which case the predeterm ned

cl earance F i#Qicgbantc epmi:Hg Appaacomat el yer2edommwhioh Satew ianed, a vol t age can be
efficiently applied for generation of nano-size mst.
highiy reliable, and simple in structure, can be provided. Further, in the present
embodiment, when a state wherein water is not supphied 10 the protrusion part 231 by a
foreign matter clogging in the discharge elecirode 230 occurs, or when it is considered
that water supply declines to a state wherein spraying mist cannot be performed, it may
15  be applicable io provide a filter in the discharge electrode 230, Here, in the present
embodiment, since foam metal with a three-dimensional net structure, soch as titaniom
with pore diameters of approximately 10 to 800 um {pore diameters of 50 to 300 pm
preferably. and 50 to 150 um more preferably) and 2 voidage of approximately 60 10
99 % (preferably 70 to 80 %) is used for the discharge electrode 230, capillary force and
20 force of supplying water are large, and generaily, dew condensation water dropping over
the main body part 232 of the discharge electrode 230 does not accurnulate in the main
body part 232 of the discharge slectrode 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 1s not discharged between the discharge electrode 230 and

25 the water supply means so that even if the dew condensation water accumulates in a



The predeterm ned cl earance F should be approximately 1 mnmto 6 nmm since a
vol tage cannot be efficiently applied and the anbunt of nano-size m st
generated is reduced when the predeterm ned clearance F is too |arge or
smal |l . [0090] Here, the discharge el ectrode 230 needs not be in an

approxi mately col umar 25shape, and nmay be in a tabular shape or a recessed
(depressed) shape. Since the 50 discharge electrode 230 can efficiently
recei ve dew condensati on water dropping fromthe heat absorbing fin part
211 when at |least only a portion to receive dew condensation water in the
di scharge el @elr0fe.R30miss of e fhid R BHAREIQHA 2iesassed (depressed)
shape, it is possible to supply nano-size m st stably using dew

condensat i OR.ca@nQkapd @fmeP QKGN bORY fak 2T104RQ B ZaBcuifbs Is nwi distiatgtd wast i ng t he dew
condensati on water. Especially, when the portion that receives dew
condensat i ORerwi &8¢ diicharicRRcitbiis3h arige vel-eatmoden2@@n i soliegy ia r ecessed
(depressed) shape, the discharge el ectrode 230 itself can accunul ate the
dew condens atriigbewes e distherpcecirgde EX) apdsioptte ceeofedBl ve | ack of dew
condensation water, and further the el ectrode holding part 220 is

unnecessar y 9] c apddiiontlisdi ewgeliing a8 parcd valnge PORE~BPBRY PO BEi ¢ at onmi zi ng
apparatus 200 and the refrigerator, 1, which are |ow j.n cost, highly

reliabl e, aﬁ@b§?ﬂﬁpﬁm?ﬁmgfP%@?gﬁﬁfmﬁﬁﬁmﬁgmBVggﬁﬁgr?“%Q%Pher, in the present

enbodi nent, wh a state wherein er. i S| ' t he protrusion
part 231 bycﬁwﬁgFgﬁﬁ?%%%(?%PF%?%ﬁégﬁgﬁfﬁﬁ?ﬂg£e?%%ﬁ%%%gk%?ectrode 230
occurs, or yhen Lt d$.atQRsd A8La: LA or WRLE tod HRRKY: HaGkiRS, L0 a state
wherein sprayl ng m st cannot be performed, it nay 15 be applicable to
provi de a figld&fabdratder sheripddal, 86 oEleatiompslRni?d so deb@yiiding af he present
enbodi nent, since foamnmetal with a three-di mensional net structure, such
as titanicumimidt Ralos Qoralic amBhengt, afd papde dxiefrteloy] B isthpei®B80 um (pore

di ameters of 50 to 300 p. mpreferably, and 50 to 150 pm nore preferably)
and a voi dagehigheliappudxiznatseloyaleg te bungQ body, (e fursalal JA7R2fBsi80 % is used
for the discharge el ectrode 230, capillary force and 20 force of supplying
wat er are Idﬂ@évﬁﬁhﬁﬂ@éﬁ@?%w?W@“%@%ﬁ%ﬁﬁ&gﬁéation wat er droppi ng over the

mai n body part 232 of the discharge electro 230 does. not accunulate in
the main bodgwaarﬂﬁyggxa$hfﬁgmﬁﬁg%ﬁﬁ?@gm%$e%ﬁ?gggmgﬁﬁmemm

B SPRCe water is sent

to the tip section of .the P[OtruéiO@Wﬁ%52123%h%ﬂ>ﬁmﬁQ9£k tjgre; however, the
13 WG LS .cm‘axre nlact, 1] QVEr

. F: Y a jser .
pr edet er m nd@ € darance 7 7S “f'or me ere an electrical clUrrent is not

di schar gad BeluRen, Lhe.AL3RNaN9e Rl 261 aien23RiaAdadSioge vat er supply means
|

so that even ew condensation water accunulates in a 51 surface in

the tabul ar sQhaRe ekod-ns FRIE Lokt he, @i sehat gonelieetingde 230 or the
recession shape forned in the main body part 232, an electrical current is

not di schar gedehepive etn: kbfcdbsehaiges.elsgéctursderdsd artlovrhethwat er suppl y
means when a voltage is applied between the discharge el ectrode 230 and the
count er el ectiszoos). @4Gper 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 canpot 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 front surface, the upper surface and the lower



5[ 00911Additionally, by controlling an applied voltage in the power supply
251 of the high-voltage power supply part 250, the electrostatic atom zing
apparatus 200 can control the generated anount of ozone or radical in mst:
therefore, it is possible to reduce ozone or radical to a degree that ozone
or radical does not affect the human body, prevent false effect of
deterioration, etc. of resin conponengs and so on constituting an 10i nsi de
wal | of a storage conpartnent, and provide the refrigerator 1 that is

hygi enic, highly-reliable, and that does not affect the human body, which

can spray nanfs sl ofhSdovd: Bl it & 3RsiBE foQbra Sl bilopizidhd @R mandnibact er i al
eradi cation effect. [0092] The cover 300 is provided in the front surface of

t he el ect r ogh@lid-GiRl-QntdtdEeappas@titsoR@omphined (fr@magint & a user from
direct contact. The front surface cover 300 15is attached so as to cover

t he cool i ngrepibaites 2hParmichte) elaecdirode ingk de rgragartpe@6y. t he di scharge

el ectrode 230 and the counter electrode 240, etc., and one or plural

openi ngs (f@Wﬁbxaﬁpbéw8bﬂ$ﬁﬁnﬁw@ﬁmgawémﬁﬁ@%ﬁmﬁwéﬁﬁ%ﬁSTBmm&aS|de sur f ace
openi ng gnot shown in the diagrans). an upper surface opﬁnlng (not shown in
the di ag an%ayk Ofél*"eafa“qec?\%‘? S%fmefoa%‘éip%%lﬁﬁ%@ Wa"gweﬁt e di agrans)) which
are open|ngs rQX|nat SIZ s gghwgm serfﬁ Qﬂgdemnsert a finger

ap
therein are F%?ﬁ@ﬁ”f Fﬁ@ﬁ?? f“? & Clrfaces in the
cover 300, and /mi.st %fbg?ptmp@& S am%%%ep@}mmmg tﬂ@v%@& sprayed i nside

a storage co a FtHent e refrigerating conpartment 2, or nay

be any fStOr%9%&%&%%&4’4;&@&%?thé%@édﬁ:ﬂe%%llgfthﬁleﬁﬁé%w&l%@é\ﬂ&gs that are
formed in the cover 300. Now, by form ng one or plural front surface

openi Ngs W hho@RPFOM o IRLRIdS ihZ @6iade RahpaAmdss @id @RNokce basert a finger therein
in the front surface, the upper surface and the |Iower 52 surface as well

of the aoveticdBihic ibmikzisg PessislEs provigp iray syyatie sectimoyimdtationtcrat are made into
nano-size mst to a needed direction inside the storage conpartnment (for
exanpl e, t hee pedbrmpdfamsthd yrger corp de toveypert Byideghe pmpge ehiopEErEpdts i nsi de t he
storage conpartment. [00931Since the electrostatic atom zing apparatus 200
i's provi dedt gaviper e Wﬁqoéazr fgr cooling inside the storage compartnent, bence mist

of nano-size particles can be sprayed in approximately entire area inside of the storage
compartment. Further, by providing the electrostatic atomizing apparasus 200 in the
13 back adiacent 1o the side surface of the superior section in the rear, broader usage of the
inner volume of the storage comparunent (for example, the refrigerating compartment
2) is made possible.
[0094]  Since the sides of the back of the upper shelf in the storage compartment (for
example, the refrigerating compartment 2) located in 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 o 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
section of the storage compartment, of the back of the npper surface in the superior

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



back of a rear side, a side surface or an upper surface of a storage
conpartnent, and further, atom zation is perfornmed by applying a high
voltage, fine mst that is made i nto nano-size m st can be sprayed, hence
atom zation can be perfornmed fromthe vicinityof the rear (back) to the
vicinity of the front surface as well of the refrigerator 1 by a flow of
cool air for cooling inside the storagg conpartnent, and further, since the
10el ectrostatic atom zi ng apparatus 2 is provided in an superior section,
atom zation can be perforned fromthe tipper part to the down part inside

t he storage c r nt by the gravit r.af £ OrjaQEII air for coolin
g gicgi[;ggeetﬁecs Gﬁaﬁ% cI:, ﬁ%tr{ﬁe‘}t% ne})e nsex ei%ct{v%}é tl}(})e\%, 9 b ?99 g

i nsi de the ence ms f nano-si ze particles can be
sprayed in %BBEaR&(rJd{;Wﬁu%‘L ficatibn inlside @ fack Qo?ﬂp%néﬁt qazt.t gl%eﬁ‘&r&g@ge conpa_rt ment .
Further, by providing the electrostatic atom zing apparatus 200 in the
15back adj acads tfichDBe bdl Consid! oA te MirideR@r SRR 108 RRGRisON I n the rear,

br oader usage of the inner volune of the storage conpartnent (for exanple,
the refri genatidigesanpaitnata l2)e iinsr vomglecapbs stivdlee. [ 0094] Si nce t he sides of
t he back of the upper shelf in die storage conpartnent (for exanple, the
refriger ati ngotionEsictisigntheRic lebigatied i ivetdve agUpbok oraigeetdrssn of t he
20refrigerator | are considered as places which a user does not use nuch
since the pliseemroaimaeli3pF i Eigh tvith pronpheighief cauy ' @584 h2And to see and store a
storage itemtherein, by providing the electrostatic atqm.zing apparatus
200 in the BBEEREICH 158 o%isgerdbedpokinBe WpRHRrFEPT Saerr ol i Y rear of the

storage compartnent, the back of t side surfaces in t superior section
of the storé@@“%gﬁ%ﬁ¥P%@ﬁ??"%?“?ﬁ@pﬁ%% %meﬁ%gﬁﬁ%f¥m§ﬁF %pe inthe
superior 25sect 9‘38%%&Q§§§%§% gzggggg%ﬁggg,ﬂmggmhgg&gectlve vol ume (dead

. &
vol une) unIf%%;y 0 I nsi orage conpartnent can be used

effective) y;reﬂ'i%b%@fi%rdﬁﬁcut?%ﬁ@Jéxi(@slpecﬁ[i | GRkif0 R ol thr IHuNe} fer6@t i on i nsi de the
storage conpartnment can be performed w thout reducing the inner vol uneg,

hence the refd WaeE ab@k thn dppratimaan dieapo ebdwand isnassikaine keoeshness, and
further with a large inner volune can be obtained. [00951Especially, when
t he ref ri geratdabiute;iterehott Ger@idne thapigerbadtt stomaingguabktt ¥0or | arger t han
approximately 300 L (liter) with a total height of equal to or taller than
appr oxi mat el yroxiiB6 tetr bask gfdhe supkréor braieoR inj the wpprs sl far el BB PG of the rear

especially the i
(esp y the sides or the back of the center in the superior section in the upper shelf) of the

15  storage compariment {for example, the refrigerating comparunent 2} in the top shelf, the
void volume (dead volume) unkikely to be used inside the storage compartment can be
used effectively, bacierial eradication and humidification can be performed inside the
storage compartment without reducing the inner volume, and cleanliness and freshness
can be kept, hence the refrigerator | with a large inner volume wherein freshness is

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

[0096]  Further, by placing the electrostatic atomizing apparatus 200 in the back near
the center of the superior section in the rear mside the storage compartment, it is

possible to spray mist of nano-size particles efficiently in the whole area inside the

25 refrigerator (inside the storage compartment) only by installing one electrostatic



sides of the back in the superior section of the rear) in the storage
conpat anent (for exanple, the refrigerating conpatuuent 2) located in the
uppernost part of the 10refrigerator 1 is difficult for a user (especially
a housewife, a child, or an elderly person, etc. who is shorter than
approximately 160 cnm) to reach and use, and likely to becone a void vol uneg;
therefore, by providing the electrostalic atom zing apparatus 200 in
proximty to the back of the superior section in the upper shelf (for
exanpl e, the back of the sides or the back of the center in the superior

section in : f ). Qf o ] r «(for exanple, the
. &t@r%zz}il%?%g{ratnﬁgﬁ . éﬁpgc{xarlj}gl,![?tﬁs };'cgs;b%s zQ%@%?l G R Efﬂgepatc ( np

refrigerating co e top shel'f, the void volune (dead

vol une) unl kkely 540 bifee UsAGwd BFhaBant BE b MeageraMMARIABAL can be used
effectively, bacterial eradication and hum dification can be perforned

i nside the shesagas GORRLtTERE, HalldWIoutscE duied iy stihef hawes 3%ol une, and

cl eanliness and freshness can be kept, hence the refrigerator 1 with a

| ar ge i nner ew.obterenpivhie tie ielncifostes hnegse rparRy B0 at hadjst dmdowhé ch is highly
reliable and capable of inproving the shelf |ife can be obtained.

[ 0096] Fubt hearticlepromiha elpargstatih etonipiaectrpasgtsdP] lecsed 69 B¢ #§TO8PPar at us 200 in the
back near the center of the superior. section in the rear inside the
storage conpaietRbrPrare g ths el pife AdgUeRaY SRS ST PIRARGE si ze particl es
efficiently in the whole areqpin%;ge tg%,ZSrqgr&QEQ tgge&énside t he storage
conpar t ment FSGRAM 2A95PERE FHF PIHY FBHETET B PRE BT tom zi ng appar at us
200. Especi al i.S_possi bl ! i f.rigerator fromthe
front surfagg%%gﬁgqum %ﬁ§ﬁﬁ?g%gégéﬁyﬁ%%zgﬁ%gigg%%ggﬁ ;&%%rning openi ngs

that can spray Ju st g 360§ wfeRBbuSHLEARR, efphBnl e rTheUR fsace and the both
sides of the cover 300, etc.. for exanple, in the electrostatic atom zing

appar at up 2Q6kisi0totphide Kk StrighhtoMNaRD o kBB Ppairn Gh@Sailfatitaibhe el ectrostatic
atom zi ng apparatus 200 | ocated near the approxi mte center can be sprayed
from t he botuu imindaBatoAtldietvihoin akd iysideiof thé Sorpe seiiaitecnt ohgpray ni st also to the
approximate center of the refrigerator by form ng the front surface opening
part 515 f orfreshpasaiy iengedrpsitvhich istedmablé pfomurovangrifesbd! 1Y g &) n ©fie upper surface
and the | ower surface of the cover 300 of the electrostatic atom zing
appar at us 20®:beTHieed jt i s 10possible to provide the refrigerator 1 that

can effectivel% pggfo[n1gactﬁriag € adi%agﬁogmgqgegggkdification in the
whol e area ifSilde "OF HRL CPBP'S G RO B AP UHEEWhET TR f r eshness i s
retaine 3 aH%drovwax!bgnhreflrigera%?(%QLfﬁge?a];n},I em,) Qn%\f& @%Qem%ﬂﬂef etJ.)Itﬁa%s and low in cost
can be obt ai ned:

flammable and heavier than air is used for refrigerant to be used i a refrigerating cyole,

only if the high-voltage power supply part 250, the discharge electrode 230 and the

counter electrode 240 of the electrostatic atomizing apparams 200 are placed in 2

superior section of a storage compartment (for example, the refrigerating compartment

20 2)located 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 flammabie refrigerant does not fill the refrigerator 1 w0

the electrosiatic atormizing apparatus 200 placed in the superior section of the

refrigerator 1 or it takes time for the leaked flammable refrigerant to fill the refrigerator

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



[ 0097] Now, when flanmabl e or sem -flammbl e refrigerant (for exanple,

hydr ocarbon refrigerant (HC refrigerant), etc., and for exanple, isobutane,
etc.) that is flammble 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 el ectrode 240 of the

el ectrostatic atom zi ng apparatus 2005are placed in a superior section of a
storage conpartnment (for exanple, the refrigerating conpartnment 202)

| ocated in the upper part (for exanple, the superior section of the storage
conpart ment réﬁ%@kﬁﬁ;iﬂcﬁmé hacAnpahPsEicpor k haRieohathand @kmeger ator 1) . even
when the refrigerant is | eaked, the | eaked fl ammabl e refri gerant does not
fill the refdstigeoat ®dm the boerbhe hekel thostigtdte 1atzomakianghighippar at us 200 pl aced
in the superior section of the refrigerator 1 or it takes tine for the

| eaked f| amndilitiebavat p iogeisiagftiaiip ofcinfdncetdheto raltipd Ydrbeddenp®le t o t he

el ectrostatic atom zing apparatus 200 placed in the superior section of the
55 refri ger &fiérerag aeke ﬁ@ﬂfeaked fl ammabl e refrigerant is heavier than air,

and fills the refrigerator 1 fromthe |l ower .part.. therefore, the
refrigerat ot0%8lg héf'%ersbysfawgéﬁ?&%ﬁ?fgﬁﬂ?%ﬂ‘% Iwé‘{,]sh‘ﬁ\?feﬁfg“’a T ow risk of

failure OCOHLLENCS, dufe Lo dOOLLL v Leakede L amllie qef 1 acrant. oan be

obtained. 5 I, ormng a“recession I nsi % he partition wal

51 (the r eafe}emLth%&mhﬂg afpuds W Lbisd hd B bRE. dheSRer lunt REcmhdes of the
storage conpartnment, and housing the electrostatic atom zi ng apparatus 200

inside the ra@@tﬁ@&%igns edhiBed. NINGTs MR| sthbBhdrSofieh Sfi@asast o @dicknbe design i s
enhanced. In this case, since there often exists a limt to the thickness

of the rear onat fearanad adhie: sgit dils\withd ®or@f comhemshothags zee@dpart nent, there is a
need to 10configure the walls to have thickness as thin as possible.
Ther ef or®, iconfizhve thp Maisenttavethibods aaiit 2s ppniblor deerefors, likeretehie si ze of the
cooling plate 210 in the length direction as ‘
embodiment, in order 10 make the size of the cooling plate 210 n the length direction as
small as possib.le, the length in the depth direction {for example, the depth direction size
2111 of the heat absorbing fin part 211 in Fig. 8) 1s reduced while the size In 2 veriical
direction (the upper and lower length direction in Fig. 8) or a horizonial direction {for
15 example, the width direction size 211K in Fig. 8) 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 froni-back dirsction (length direction) of at least
one of the heat absorbing fin part 211 and the heat dissipating fin part 212 in 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 (length
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 a 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 direction size 211K large and the depth direction size



smal|l as possible, the length in the depth direction (for exanple, the
depth direction size 211L of the heat absorbing fin part 211 in Fig. 8) is
reduced while the size in a verti cal direction (the upper and | ower

| ength direction in Fig. 8) or a horizontal direction (for 15exanple, the
width direction size 211K in Fig. 8) of at |east one of the heat absorbing
fin part 211 and the heat dissipatingsgin part 212 of the cooling plate 210
is increased. That is, by making the length (for exanple, the depth
direction size 211L of the heat absorbing fin part 2 LI in Fig. 8) in the
front - back dj [ ol ' - : ne of the heat
absor bi ng f%#%g%@n%?%&gﬁgﬁ%ﬂégﬁgg§Qgﬁg%ﬁgg?§%§k%?%EEE??ﬁ%fg in the cooling

20pl _at € 210m§c{milnil§£nd%@ljed’ﬂr@ﬁiﬁl atEthi%iﬂg ipbﬁadls@ﬂ@ihﬁl i(d‘oﬂfxmﬂ%amlc& the size in the
vertical length direction in Fig. 8 or the wwdth size 211K in Fig. 9) in

the verti cabe @hamecCt siofadyl Wagking 1 wies bir@tgn sok ltdendhigrdsiont al  direction
(width direction), the size of the cooling plate 210 in the depth direction
is made as sinalidn siassmpiogmiibhehcatEpsipadnaimrhe 13 e derbdsetofsizt ke heat absor bi ng
fin part 211, since the depth direction size of the cooling plate 210 can
be 25madé shuhide pyellpakibngectrerstivienitngipeee itihthy jssealbepd kinegt ge and the depth
direction size 56 211L small, the depth direction size of the

el ect r ost at PtY4$%Hi zi ng apparatus 200 can be made small, and the

o o A Gified s T8 G- ARRRCA R AGR | RBklsS GOMRRE! BN (L 1 can be

obt ai ned. Si arl'y e wd Irfection size Targe and the depth

direction s Iué!ﬁatfﬁgﬁzhg%l%e%%r é-uﬂ"acre Gﬁ %@Eurﬁéeﬁ&' tﬂ&&dxdﬁ&oﬁﬂp&&&ﬁt@ €12, the depth

direction size c Sbe made sma ~and the electrostatic atom zing
appar at us 200;d-Rat 1 dir ARBhdrei@ ek ds DrdesGidthat houses at least a part of (or

10 whole) the electrostatic atomizing apparatus 200 is formed in the partition wall 51 and
(2 part of) the cooling air trank is provided in the side of the recession), by placing at
least a part of {or whole) the efectrostatic atomizing apparatus 200 so as 1o 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 wunk lateral

15 to the recession, and tocating the heat absorbing fin part 211 inside the recession or
inside the storage comparnment, it is only necessary to provide the cooling plate 230 of
the electrostatic stormizing apparatus 200 in the cooling air trunk in the direction lateral
10 the recession wherein the electrostatic atomizing apparatus 200 is housed, and there is
1o need to provide the heat dissipating fin part 212 in a manner to penetrate the partition

20 wall 51 in the rear of the storage compartment in the depth direction, hence assembly
and installagion, ete. can be easily performed.  In this case, the heat conducting part
213 should be provided in 2 manner 10 penetrate 2 heat insulating partition between the
recession and the cooling atr 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

25 refrigerator 1, but to line in the width direction (right and left direction) of the



be obtained. [0099] When (a part of) the cooling air trunk is provided in
the partition wall 51 (heat insulating wall) in the rear surface or the
side surfaces of the storage conmpartnent in the refrigerator 1 On a case
wherein such as a recession that houses at |east a part of (or 10 whol e)
the electrostatic atom zing apparatus 200 is forned in the partition wall
51 and (a part oft the cooling air trunk is provided in the side of the
recession), by placing at least a part of (or whole) the electrostatic
atom zi ng apparatus 200 so as to be housed in the recession in the

partition wall 51 that, | | aced l.at er t rece Nl ocating the
heat dissipg ﬁﬁ%m?%ﬁ%ﬁ%ﬁ§b§§§%¥g?ﬁ%¥§%§%$h%”ﬁ?g%3%§1§§#ﬁgpﬁe the cooling
ai r trunk | gt ehakedahPud (8 6 G858 Ring 3! 2982kl mghgar@ndaaﬁ% absorbing fin
part 211 inside the recession or inside the storage conpartment, it is only

necessary t Qo OMh 868 500kihAGe Rhodls @ ®elQriofi dkdafonehends ost ati ¢ at om zi ng
apparatus 200 in the cooling air trunk in the direction lateral to the
recessi on whetginpf hdeolal @cbdasha) ictg atowirzieny tapparatnisio?®8. i s housed, and
there is no need to provide the heat dissipating fin part 212 in a manner

t 0 penet fat endtbh enalpazrthe itigbnin 2@ wentl dirsdion for edperpleetbe width drdiengizor age conpai unent
in the depth direction, hence assenbly and installation, etc. can be easily
per formed. PHXtdpegonod §e heat freortigdn oL ng part 213 shoul d be provided in

a manner to _penetrate a.heat insul ati artitjon between the recession and
t he cooling“ﬁpm tFUﬁ@T@EﬁﬁmWﬁ%ﬁEGEFmﬁggﬁgﬁﬁﬁﬁek?ﬁ“ﬂﬁf?meﬁ and the heat

di ssipating fin I 12.shoul d be installed so as not tp line in the depth
. . \ £ ) .
di rection of m"’t"“igftépg’graet errigﬁgl eﬁaéatr(1)'rtheaStt)hl?teFe%gsr‘f"tlmﬁemfzrﬂlﬂgt!ﬁém\‘/l\f %t R direction

(right . and Ith%f {esqu ;5&@&%% Qam:e &Ei;etdm& 0111??0 tﬁquffi.éegzg({rqtb&ra?so !.DQ hm ch case, t he_ heat
absorbing fmplate (the heat absorbing fmpart 211), the heat dissipating

fin platie (LR&AESSIas SR Alplidge, fl RudRal & 2 ldhuiodNeh &rheridieat conducting part
213 can be installed by making the lengths in the vertical direction (the
fl ow di r ect homidigér, &he cool air in the air trunk) long so as to increase the
heat transm ssion area, 5and by nmaking the lengths in the depth direction
(for exanpl é10tlhe (et Heaipate ttpromngsppea®l 1K di rection of the heat absorbing
fin part 211) short. [0100] The above is described for the case of applying
the electrostatic Ngtv.@ﬁ-pimt@e copfiguration exampte of the electrostatic atomizing

apparatus 200 will be deseribed.  Fig. 12 is an exploded perspective view of an

15 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 electrosiatic atomizing apparatus 206 describing the embodiment of the
present invention, Fig. 14 is a top view of the alternative electrostatic atomizing
apparatus 200 describing the embodiment of the present invention, Fig. 15 s & sectional

20 view of the electrostatic atomizing apparatus 200 which iliustrates 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
atomizing apparatus 200 which iliustrates a 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



apparatus 200 to the refrigerator 1, whereas the electrostatic atom zing
apparatus 200 of the present invention can be applied not only to the
refrigerator 1 but also to a hone 10el ectrical appliance and an appliance,
etc. such as an air conditioner, an air purifier, a humdifier, etc.

[ 0101] (Second el ectrostatic atom zi ng appar at us) Now, an
alternative configuration exanple of tfie el ectrostatic atom zi ng appar at us
200 will be described. Fig. 12 is an expl oded perspective view of an
15alternative electrostatic atom zi ng apparatus 200 describing the

enbodi ment &Bvséela' & R RSEN s a{% ’ﬁﬁﬂ:& lcl}ﬁ?)ﬁhmﬁ.ﬁg deskBbiheSthenbdinReqtdeve Vi ew
illustrating an assenbly net of the alternative electrostatic atom zing

appar at us 200 ges&dhibi msmlgam@gglm 1R bimfiRaReREN! 1 bRV@Nti on, Fig. 14
is atop viewof the alternative electrostatic atom zing apparatus 200
descri bi ng riha:enbedirentmafntatenpeeésent i nvention, Fig. 15 is a sectional
20vi ew of the electrostatic atom zing apparatus 200 which illustrates a
Cross-sect i gneK- Kinglfe didgeme khe eleqtrozaintproiziat wnirzis g0 eppardtas 200 as shown in
Fig. 14, descrlblng t he enbodi nent of the present invention. Fig. 16 is a
sectionaP vHieheresteleptnde B0eht EET aledredeZAGm E‘Fﬁ'@méﬁfﬂ‘&}d&%@“ﬁ@)o whi ch

illustrates a cross-section MM of the el ectros atlc 0 i ng appar at us
200 as showﬁm“ﬁdﬁﬁﬁ%@ﬂW““8§§5W?3Fﬁﬁm?ﬁﬁaﬁﬁﬁgﬂmﬁéﬁF“%? ﬁ%aéresent

i nventi on. an% egugo.gehloé@lgﬁr & 2gaﬂeagrmaimYm rede escr céanagce%}%%}agc where a

f eed- wat er ros ati'c atom zi ng apparatus

200, descri { . Oyl 5@1&@@& BN ENhRRmadiie same signs are
assi gned togbﬂgug?ﬁ¥ géﬁ?%%%shfﬁgawﬁ ?oub Ebg fip wher eof the

expl anat i ong ;g @}Egzetdtt&gther bOhORdil isbdmaz@h ﬁg&}amﬁiembéaqq@&ra@ﬁlﬁrost atic
atom zi ng appar at us 200 consists of the 5 di scharge el ectrode 230, the
count er 1@l e¢phdeRpd4 aacheithahpt Bah ko irdrahdf fgosparton2@0ee cdind t he di schar ge
el ectrode 230 and the counter electrode 240 are housed and installed in the
el ectrode h@ﬁd@mgmmﬁwmmaﬁﬁ(@@nawmhwmﬂanmﬂeQOeﬁ@@@wnmﬁQMW@Iearance (the
clearance simlar to the clearance F in Fig, 8). The discharge el ectrode
230 in an a@ﬁ)lrlexp%bieﬂigﬁdWﬁﬁﬁ@%@%@?ﬁiﬁﬁ"ﬂ%@@?%@?“%ﬁ?’f#ﬁéi %ai n body part
232 in a parallel epi ped (quadrangul ar ris sha th an el ongat ed
shape in anaﬁ&@%%*ﬂfﬁ%@%?@ﬁmﬁWW%FTﬁ%¥§§“?@€¥ﬁ8Wd§&W?§%8 8F*an approxi matel y

rect angl e <°rd€g§f§g§% Lely, Quadianale), . andoLIg Rhok st on part 231 i

a paralleleﬁ? a“pyram Cross-section surface

0 an PR OXLIBLELY, [RChADGLS. LOr 1 AR ARUANLIBY Slamauadianal e)  uhi ch i s

provi de part 232 in the axial direction in
a manner to I;Q:Ea@‘;uﬁﬂjg Geafkbim M he main body part 232 of the discharge electrode 230 may be

in a colurnnar shape in an elongated shape (4 long shape in the axial direction) with an
approximately cireular cross-section, and the protrusion part 231 has only to be
provided from the middle of the main body part 232 in the axial diection in 2 manner to
20 protrude at the approximately right angle with respect to the axial direction, and may be
i a columnar shape (or a conical shape) with & cross-section surface i an
approximately circular shape (or an approximately circular shape). That is, the
protrusion part 231 may be formed in a conical shape or a pyramid shape, which gets
thinner toward the direction of the counter elecrode 240, Additionally, one or plural

25  protrusion parts 231 may be provided.



15approxi mately right angle with respect to the axial direction, and is
formed of foam netal such as titanium The main body part 232 of the

di scharge el ectrode 230 may be in a columar shape in an el ongated shape (a
| ong shape in the axial direction) with an approximately circul ar
cross-section, and the protrusion part 231 has only to be provided fromthe
m ddl e of the main body part 232 in the axial direction in a manner to
20protrude at the approximately right angle with respect to the axi al
direction, and may be in a columar shape (or a conical shape) with a
Cross-secti urface | APPLAXI] {of shaperLor an

appr oxi mat eligg/bﬂzi r%e%‘gerhs g‘g%?ﬁ""?%g({amg%l%gj S?%&%?%gl%ﬁ part 231 may be
formed in asgoni¢akn SHARG Gfccfon BYXANRHSARP B 20dieds gatis thinner toward the
direction of the counter electrode 240. Additionally, one or plural

25pr ot r usi oA eDrotdstonFay2 W BaspHOVstadkngh bOK |, 048]k @d 2as shown in Fig.

12, the main body part 232 of the discharge el ectrode 230 has a length in
an axi al di mekkisonXoOf THIengh XRiotibdvnod bod8pran¥d? i lankrr Skin@s!eretdfXIX4. Further, the
protrusion part 231 has a protrusion length of XI, a width of X5 and a

t hi cknes§ off ¢@routiina phiekidgtehd RKerelsf of XA divided 1y 2Bl 2pati*2289% s | onger than the
| ength XI 50f the protrusion part 231, and the ratio O{l X2 divided by X1
(the ratio 8 iogefepis st thodeyo iv &ug ioor Breabh R AR K& VRIT 8% s equal to or

| arger than_4 but e | to or smaller than 20 sin LS. readily

pr ocessabl e?ﬁ%’ﬁ‘d“’fg&%ﬁ@??“sﬁﬁgﬁﬂ% er’%’fm\f\}/uatfté’gwa'swﬁﬁuﬁﬁ ﬁ%é%%nﬁlﬁlhe mai n body part
23210 the pratrusi, art 2 I e ] LaWat er supply can be
short ened (éogyarﬂ? ?%,ﬂgtp Orgusrmg ?Ijtt)z%(])‘%% %ﬁaggﬁgﬁar&%&giﬁ%ﬁl d be equal to or

| arger tha”m@g&&%&ﬁ’&%ﬂém&&f%a%%l?@}dl%ﬁouidlaa&;ua@ Sidgenints s Wel | bal anced
in consideration of processing efficiency, intensity, the anount of water
supply, 18ndeduli€ &risiBied B 19GHER it isStbf Phldhced|if ccnhieratiat dfrobessitgo0 | arge, the
intensity gets too low). Further, it is preferable that the thickness X4 of
the mai n boewicigay, ine23?, tnncodbofofatet upplprdtiruisie dm waarstprR3 1T &ke Wi thin a range
of approximately 1.5 to 4 nm since water can be supplied to the protrusion
part 231 i nraic kSshaoyet ht piapithsetsearpd)| diyheadtis Ef?feféﬁ‘éﬁg%‘éw B8 processi ng

efficiencyahigh wat er _ , "
X4 of the main body part 232 and X6 of the protrusion part 231 are within a range of

approximately 1.5 to 4 mm since water can be supplied to the protrusion part 231 in a
15 short time by capillary action due 1o better processing efficiency, a 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 is 30 t0 80 mm,
X3isdte7mm X4is1.5wdmm X5i33t0 Tmm, and Xéis L.5od4mm.  The
discharge electrode 230 in the approximately T-shape can be produced by cutting seated
20 foam metal such as titanium, cte. with a thickness of approximately 1.5 to 4 mm by a
press working or a laser processing, e,
[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 in the
approximately parallelepiped shape or the approximately columnar shape wiiich 1s

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



absorption rate and better npisture-retaining property. For the above
reasons, in the present enbodinent, it is approximtely set that X1 is 3 to
7mMmm X2 is 30to 8 mn, X3is4to7mm X4is l.5to4m X5is 3to 7
mm and X6 is 1.5 to 4 nm The discharge el ectrode 230 in the approxinmtely
T-shape can he produced by cutting seated 20f oam netal such as titanium
etc. wth a thickness of approximately; 1.5 to 4 nmby a press working or a
| aser processing, etc. [0104] As shown above, the discharge el ectrode 230 is
formed of foam netal having a three-di nensional net structure,

consi sting Qé‘aneﬁegl : %gfgﬁ%prgflﬁatc%?%n!cﬁstIa&Qwi@JﬁB%@ﬁemy paral | el epi ped

shape or t He appr oxi y col umar shape which is 25el ongated in the axial
direction, aRg: &R RLGLAYSH O iDBE dxielPBletibiiovhie v BRfRikiBLgky 60

par al | el epi ped shape or the approxi mately coni cal shape whi ch protrudes
fromthe mggle sRfasifiRgedBi of tho @y bpBipit B32nd whithheshaweh din g recti on toward the
approximately right angle to the axial direction of the main body part 232,
and whi ch ilsngghoht eiin bdigpart 1@ inltengittirgfiont 4nd imeieaniih Gdyedpah 92232 in t he axi al
direction, and is integrally formed with the 5Smain body gart 232, whereto
wat er at ¥ achiingpdy mirt2fie whastd airter agrchindie thamiprelsblympabdy 2338 suppl i ed by
capillary action. Thus, it is possible to increase the_ surface area of the
mai n body paPRiedyzapilisRRcitc nT WAt &POrLls YRS I el ¥6 %t e protrusi on part
231 by capillary action fromwater attaching to.the rface of the main
body part 2%?%“%b%ﬁ%%%ﬁ??ﬁ%g?mﬂﬁ%H”ﬁﬁ#&gmf%QE%%%T?%%“ y’capillary action

fromthe rrac':anillatx)fogc%onoha:’ twa%egatéégngggmﬁgﬁfa& i)ﬁle%gﬂgynpagﬁfii he protrusion part

231 in the opposite direction to the counter electrode 240, since the
protrusion pafst 28kndSyHRE @a&ér%%ﬁppiis&wpm@mmmh@n hPmkfigcsays@l direction (an

approximate center in the axial direction) of the main body part 232, the
mai n body pan i e € Miusest tieRfoludionParl F30 i texappkeaiireditien fie pabtermai N body pan 237
and the second main body part 238) with respect to a protrusion position of
t he pr ot r ustianoedqaant, sidd 23 brovwaineart Ban pheidgilippl theodddiyin dapiidi| ary action to the
protrusion part 231 fromtwo parts (both sides of the protrusion part 231)
of the fi r stircpmh fenbEroyrinpercentd Inbap WO@G%‘@WW%@W%&Q& theart 238:
therefore, it is possible to supply much water to the protrusion pan 231

i ncrease t heaip A ptrt ipfividering PRgonsarele. BRIy 'dt4Bf v, Furt hernore,

even when eith%r @EO exiﬁglgg_the first main body %g&gnzgg) of the first
mai n body p&Ftdd8 P e S EEBHE ARICHBOBY part - 238 d68s not function due
to cl ogqi5ng Z?I?Qa.tesr%an 1 kup%)&li]cg b}(r) gagﬁgry action to the protrusion part 231 from two parts

(both sides of the protrusion part 231) of the first main body part 237 and the second

main body part 238; therefore, it is possible to supply much water 1o the protrusion part

231, increase the amount of spraying mist, and spray mist stably, Furthermore, even

when either (for example, the first main body part 237) of the first main body part 237

20 or 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 i is possible to supply water stably to the protrusion part 231

over Jong periods, and to obtain the electrostatic atomizing apparatus 200 {the mist

spraying apparatus) which is capable of stably spraying mist over long periods and

25 highly reliable.



pan (the other) (for exanple, the second nmain body part 238) can supply
water to the protrusion pan 231, hence it is possible to supply water
stably to the protrusion part 231 over |ong periods, and to obtain the

el ectrostatic atom zing apparatus 200 (the m st spraying apparatus) which
is capable of stably spraying m st over |ong periods and 25highly reliable.
61 [0106] Further, the electrostatic atom zi ng apparatus 200 includes a
fixing means 260 (a pressing neans) whereby the di scharge el ectrode 230 or
the counter electrode 240 that is housed in the el ectrode holding part 220

i s secured tRoANdrbBbdnd¥ectdditlBEA QHRN @BiNBRAKn2R0ns BRd at | east the
el ectrode holding part 220, the discharge el ectrode 230, 5the counter

el ectrode 2438 ntchR) fHedby g HRANS 2BQdaBEor tRicegkatibytodearored to be a kit
conponent, which is installed in a wall surface (for exanple, the side

wal | s, the redshongt n tieriettvés hpobiing piri 0hiswalrkd ©Ind relddy e dfctradest or age
conpatintent in the case of the refrigerator |. Further, in an appliance
such as an &b\dingrendih 46 pieqest the ielipredt s me pas R detdgthiuge decgmie2ithg appar at us 200
is provided inside a chassis (on a downstream side, 10etc. of a filter with
respect to HEFOTRFEFTWE 248 A0 Pofse s £60 s integriX fordddPiakE| de a room easy

and conpact assenbly of the electrqgstatic atom zing,apparatus 200 (the kit
conponent) P%mﬁﬁﬁﬁg%g’?m%ﬁ8“85§§}ﬁﬁ§?§’FﬁWPﬁhg%?&% %agFgﬁirostatic
atom zi ng apparatus..20 he ki ggg; L | surface or the
chassis is ﬁ%@gieP%T{FST@%Tﬁﬁgfgfﬁggﬁg pre%g%ﬁmg%%gﬁﬁaent, t he di scharge

el ectrode 230QLf.RF 1 XAHR § an ppRALRu@hs 4 B SMBEiBPORY pRar t 232 and the
protrusion part 231, or only the main body part 232) is formed of foam

netal havi n@iearokdic @8mBinMpEkeNad is polid@lisides tHagis (dnRabwidirdg skihe mai n body
part 232 in the approxi mtely parall el epi ped shape or the approxi mately
col umar 10s haper whie Wit 8spet ©ag atved! inindbdreniaxic ahstafliédriege k o, and t he
protrusion part 231 in the approxi mately parall el epi ped shape, the
appr oxi mat elegy @@mmarassgﬂgspé theellgggrostatic 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,
{01067]  Now, in the present embodiment, the discharge electrode 230 (for example,
15 both of the main body part 232 and the prowusion 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 parallelepiped shape or the approximately
columpar shape which is elongated in the axial direction, and the protrusion part 231 in
the approximately paralielepiped shape, the approximately columnar shape, the
20 approximately pyramid shape or the approximately conical shape which protrudes from
the middle of the main body part 232 in the axia} direction toward the approximately
right angle to the axial direction, znd 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,

whersto water attaching 1o the surface of the main body part 232 i supplied by capiliary

o]
LA

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



20 approxi mately pyram d shape or the approxi mtely conical shape which
protrudes fromthe mddle 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 Redy part 232 is supplied by capillary
25action through the inside of the main body part 232, wherein the axial
direction length 62 X2 of the main body part 232 is within the range of
equal to or X£ ?Trﬂ%%ain%gcggaézﬁﬁwiﬁgn lran Qofgi;uagtggtl 1!1:?61} iR %Qal'id mes the length
rt.

X1 of the protrusion When the axial direction Length X2 of the main
body part 232.kif: 4090 QR%\W:kR x 85REFSrubioh fahe WRAMk BiXErLfiont he protrusion
part, the math body part 232 becones too narrow and poorly bal anced, the
5pr ocessi NQiAGCK day maih badipehsh & b ene dspeandné wiguterofthean be damaged
during processing or at the tinme of assenbly, etc.; therefore, it is
recogni zed pha@tsiot e, thecharl body yag €81 @rroleengtaroX2Andghborhytbelanyed. the body part 232
shoul d preferably be equal to or snmaller than approximte 20 times
(desirabfy egussngpegureny obwirdhlieworsehed rand gk ximhgtdenaps! dufiiges) the | ength Xl of
the protrusion part. Additionally-, when the axial direction length 3(2 of
10 the mai nPBERe P the a0l peenthpSe HEFY o Hi e 8uR B Hed¥the 1 ength XI of the
protrusion part, th unt . qf  wat upplied fromthe main body part 232
is too smal FIecp ]ef‘ﬁ‘gx‘? ir’TfDr"flﬁ3 “?af“%f’@i?érstg#zc?so“&/é’f%?’%f}obeB%’alsfﬂ%’ﬁli;’r?%ﬁ tothe tip
section of the protrusion parf, i : ' ak £HO much time to
spray m st; Eh?‘h%pgrg}flfg?tee,ﬁhijﬁse@gﬁbgi e%git] %r%gé%nlgg% dfagﬁ {dﬁ&&% o%‘ﬁqtsﬁe mai n body part

232 is pref %?dbkyef% pARRERY kTR L Bl Yon@AURen 1h0 204 dhBEd Rngth RBEF 4 tines the
| ength 15X1 of the protrusion part. [01081lIt is better when the main body

part 232¢i S e haid bi@Ha 138 lsepispedyvishape: s ihakegiax NETuRpidagieawit ace on the

el ectrode hol ding part 220 is level and the position is settled at the tine
of i nst al | atieafigunadi datbrutigphefromitie mas: boét e 23 2ihensntaher axiimd it di recti on | ength
X2 of the main body part 232 is sufficiently greater than the protrusion

| ength Xl ofakéstie w2@pe bt seppdiedon thp tir tect28 ¢f heGirqigseion mart fsgoepimefapd bl e t hat t he

mai n body part 232 receives water dropping fromthe strai ght above

f eed- wat er RE2 Tyyh iprco e EYSCAITRfuE Be B PECERieh AR 8 U | es wat er
attaching to the upper surface through the inner part by capillary action
to the tip §%dé’tpf’rbﬁ96’fp*'efaﬁgiyﬁ WP&@F@W%% 1 Origiﬁrg‘gnpméeﬁmﬁéé“%hossi ble, it is

preferabllse tQ Fpcrease tarQe axial direction length so as to increase the

upper surface area as ch as 25possi ble, hence the width 3(3 is nade
gr eater tharﬂ{}ﬁ)g\__e tltm &Kﬁg%ﬁ& tt?ﬁna%;%oﬁm;t 2§2h§in HBQQ[elepiped shape since a

mounting surface on the efectrode holding part 220 is level and the position is settled at
the time of installation, and further, it is better when the axial direction length X2 of the
main body part 232 is sufficiently greater than the protrusion length X1 of the

20 prowusion part 231.  Since it is preferable that the main body part 232 receives water
dropping from the swaight above feed-water means by the upper surface efficiently and
supplies water attaching 10 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 preferable 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



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 tine 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 approximtely 7 mm

Addi tionally, when the 5protrusion pagt 231 is too short, a voltage nay be
applied to between the nain body part 232 and the counter el ectrode 240,
and the processing beconmes difficult, hence it is recognized that the
protrusion pagt 231 R0, G DLRL LRl MIReARPFEXIsIRE@I2y1 @gued to or smaller
than 7 ruin. [0109] Further, the tip section of the protrusion part 231
shoul d pref gr@hl %e MHAEAN QBN the SRAERRBGOMALG: bhBoroopRtEE, el ect rode 240
since ozone at a level that does not affect a human body can be generated
by appl yi ngtha siéadrtiagemistn bhe3t isphateed.iaaht iepefrablnthea tetpatresiod t hout wat er
(non-water supply state), and bacterial eradication and deodori zi ng effect
can be obt apwed] isawe istroutiar frrefreexitsie)y e rdditpyluiid %hape or a coni cal
shape. Now, when the protrusion part is forned in a pyramd shape or a

coni cal &§hapeirsipherrtZbistde ghorigiatiaet By RsPPlipfeo Brwter e Mo PHEPY" 231 is in a
shape that narrows and sharpens toward the coun [ | ectrode 240, by
appl yi ng a @5%?%@%“?%”B@Fﬁ@%ﬁmfﬁ%mﬁngﬁﬂ$%§mﬁ?@ FPBE%E?' and the counter
el ectrode 240 all. the tine duri 0 i ( j irrespective of
with or mﬁtﬁ%ﬁ?mﬁg%%gePﬁm?ﬁgmgﬁgqgg%ﬁ%%%h§gm? é£%$%%3%%?%%ppart 231, the
refrigerator_»1.of a.honme electrical appliance such as an air conditioner

t hat can per?orn1ﬁeo orizing and 20bacterial eradication can be obtai ned
since m st @ 09ZO0RGuEMe BeSBE FYRGrodVRRA phr3A sial Prepfablyastowol wat er suppl i ed
fromthe feed-water neans. [0110]in the present enbodi nent, in a case

wher ei n whe agd sE@fen (dnvad iR souater ddairek MESBesyzone at a lekithdy d@s nct fflcicr 0SS- sect i on
areas of the external shapes of the nmain body part 232 and the protrusion
part 231 ar e hampiodicarsicetnrathie sppnes 2 whanotthrdipasched eveliit €844 on | ength of the
25mai n body part 232 is wthin the range of equal to or |arger than 4 but
equal to or wiet apelEosivaetiarh20 S} pridacrRieradisiige prdaredprEe 5EGE r usi on part

231, the processing efficiency is . .
P can be obtaiged, and should prefgrably 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
15 section of the protrusion part 231 1s in a shape that narrows and sharpens toward the
counter elecirode 240, by appiying 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 231, the refrigerator 1 ora
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 in a case
of lack of water supplied from the feed-water means.
[0110]  Inthe present embodiment, in a case wherein the sizes (widths or thicknesses,
etc.) or the cross-section areas of the external shapes of the main body part 232 and the
prowusion 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 but equal to or



better, an anmount of water supply fromthe main body part 232 to the
protrusion part 231 is great, and tinme for water supply can be shortened.
Now, in a case of 21 tinmes, which is larger than 20 tinmes, the mai n body
part 232 is too long in the axial direction, 5hence the main body part 232
can be damaged during processing or danmaged at the tinme of assenbly and has

poor reliability. In addition, when it,is 3.5 tinmes, which is smaller than
4 tinmes, since the upper surface area of the main body part 232 in the
di scharge el ectrode 230 is small, the amount of water supply to the

protrusion art 23 Lacks occurs, and mi st
cannot be sta y Zp r%ﬁé%ﬁleflﬁﬁl’e?g\‘eg’f’rogusmtnﬁ%#e)%?mcfss%‘? rﬂ%actgl on Iength of the
mai n body PRl %%%o&bﬁw RS/ REAR iPRa UL, bheBhorlBhal than 4 times but

equal to or sna tlnes the length of the protrusion part 231
Desirably, b4 geagmfu%@dplx@er\émﬁ clt belsBoriel NINBWL i € cs@drgedads, equal to or

| arger than 6 tinmes but equal to or smaller than 15 tines, since intensity
of the dlSCh&&g@a@b&ﬁ&E@ﬂﬂma&&m&&ﬂ@hﬁﬂthammﬁipn&ﬁdmﬂﬁﬁﬁmmater can be
supplied to the protrusion part 231 in a short tine, 15 water can be stably
suppl i ed5t ohdnlrathqunadt Hotisian A3 2zar e d@B&ed Giridk reocsprayeldnanDut tod nano-si ze m st
can be increased in a case of applying a voltage to the discharge el ectrode
230 and theOﬁﬁwwwe@mﬁk%ﬁmvﬁ@@m24oﬂMF@T&Y@WH“@%émﬁﬁégéﬁﬁ”@ﬂﬁbdlnent si nce
foam nmetal such as titanium etc. is used for the discharge el ectrode 230,
which is a %&é\@ﬁSémﬁdegerB*&”Ef‘;?aﬁavﬁﬂ?fgﬂaa‘hf’ﬁf%%%*ﬁ@ﬁ%*?“é?{%ﬁ 20net structure
li ke a spon? 5@@0 %ﬁ% ve eE abﬁor tloQr NSi gﬂgggm tal is

appr oxi mat e o975 280 &SP BLHORE Gt Y RRR” R4 BFYWHAY S!S F8 f oam net al
captiiary T oldiSal: Snbal 96k iam?gaugi%s mlsgkaag e%{aﬁgs% Laheefeleofd 1| Cal

resi stance I s approxi nat el e am an so t hat

el ectri cigt y ;GaRirREonGhnkd 6f EthdiYbodPRlh &b privB ki ped a&o gapgwctive material ;
therefore, the foam metal can conduct electricity nore readily than a

25cer am ¢ Wiah4 486 cQlaB€ bl shflat thin©S sk anCienght i @ie ﬁbﬁ&ioﬁ p£@bl.resi stance is
approximately 1012 65 amand large), etc., and can generate a | arge anount
of m st, whewsiably Setprdfadlc vetc is ofhiame applof @l wol laagehds teasy and the
applied voltage can be nmade snmall, and it is possible to generate nano-size
m st sur el y berrdsabia gi siopiler hand tiies sifice inlentity ef thedirchasgloicpieds B0 ace of

approximately le to 10-4 am can readllx conduct electricity, can generate a
| ar ge be obtained, and much water can be supplied o the protrusion part 231 in a short timé,

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 240,

6111} In the present embodiment, since foam metal such as titanium, ete. is used for
the discharge electrode 230, which is 2 metallic porous body having a three-dimensional

20 net stmcture like a sponge, the amount of water absorption inside the metal is
approximately 2 to 3 times larger than that of what is not foam metal, capiliary force is
targer than that in sintered metal, electrical resistance is approximatety (0.4 t0 2} » 107
Q-m and small so that electricity can be efficiently applied to water as a conductive
maiterial; therefore, the foam metal can conduct electricity far more readily than 4

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



5 anount of m st, and can perform generation of nano-size m st stably.
Further, since the electrical resistance is snall and electricity can be
readi ly conducted, a | ow power electrostatic atom zing apparatus whereto a
hi gh voltage can be readily applied can be obtained. [0112]Here, in the
present enbodi nent, the foamnetal such as titaniumw th pore 10di aneters
of between 10 and 800 um and a voi dage of between 60 and 90% etc. is used
for the discharge el ectrode 230. The foam netal has dramatically |arger

cl oggi ng resi stance agai nst foreign matter than a ceramc, etc. with small
pore di anet@mSndkhref), ce.tad Bn pmrawhighanosnindmist wiereioretie sic. henmce water can be
stably supplied to the protrusion part 231 fromthe main body part 232 over
| one peri odgpief vetiagass <28jand e thited voloie ehbrmatbelabged g PEEEEPs i s i ncreased
when the pore dianeters are smaller than 10 pm . the pore. di aneters shoul d
pref erably gﬁe@f‘éﬁf&i’wﬂ%ﬁd‘"ﬁF“fqlfaﬁﬂ‘ﬁéfﬁﬂﬁt hA e b’ﬁ?e‘ﬁﬁﬂi‘f’%‘ FEF2n°%9ince water droplets

get large and an anmount o ner at ed nano-si ze reduced when the
pore di amet BPEXFFEY{Hg° ﬁ%é}i‘gﬁ"é giycf)?‘?é{ﬁe@ﬁﬁm%cm eremﬁgarr% di aneters shoul d

preferably be Eefggmls‘(%"or“or nagéngrgtloﬁ(??%nam 9 am.d Adeildon, since the

| arger the V& oF nore water It can retain inside, it

I's preferabje.faal, rés{l&ncgglsﬁlﬁgﬁd &lé:trlcg}t Q8 bd Buafy GRAREDh 10WTRG TN the
el ectrostatic atom zi ng apparat us Since the foamnetal of netallic

por ous bOdyel%&)&ﬁ@-&t&ﬁ&i@beapgdrém%br&ﬂahlg}nﬁ)ﬁtagﬁtzinllﬁ'Eehkﬁ@ a@ﬂﬁih:axﬁ& titaniumwith a
hi gh voi dage of between approximately 60 and 90 % etc. is used in the
present enbegdiwwent, different froma conventional ceramc or sintered
netal, etc. with a voidage of equal to 25or smaller than 50% nore water
can he ret ajmed i Here.dheth freserft ealrriimentathe fownpe! edth pgitniye wiBere onvent i onal
ceramc or sintered netal, etc. Thus, a |arge anmount of nano-size m st can
be generlAt edizmgur efibeskedny 0 e 890Uz} Frtdangd%eftbéwiﬂr?aﬁndtﬂ‘ﬂé fodm metal used for

t he di scharge el ectrode 230 hgs Iar?e ca l’h %@X ree ess variation in
the pore di a%foé?%d‘é“ﬁﬁg?ﬂeé%d%”oanﬂ‘e HAEHFh "B 58Ty resi st ance,

and preferabl f oam ' g)e;ﬂeldl neLer f 4 proxi mately 50
and 300 gm ™% %tﬂ"cﬁ‘l%%ftg'g e”hal PR aT Ji%g%%ﬁgt dlé‘gua Cgrg’rﬁ{)ower t han 80%
Qgt% ﬁ&de tvgtgr%%?be%{?xgiy

i s desirabl F €Rs) teprddlsidnhe: di schar ge
el ectrode 235‘%%‘%@%&&% usi ng foam net al ol{‘%tl tanel}ﬁamﬁ‘lo? t he di scharge

el ectrode 230, sl GChdd GR) pWOET overBdig perdor tie 2BPLd Gaisk @ of a vol tage can be
reduced, attrition resistance against fine
15 clogging occurs is increased when the pore diameters are smaliler than 10 pm, 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 larger than 800 um, 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 electrostatic atomizing apparatus 200, Since the foam metal of matallic
porous body with a three-dimensional net stracture 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  orsmaller than 50 %, more water can be retained inside the foam metal compared to the



10vi brati on during operation of the refrigerator 1 or an air conditioner
can be increased, a long period of use is nmade possible, and reliability is
enhanced. Furthernore, by using titaniumfor the discharge el ectrode 230,

t he amount of generated ozone by corona discharge at the tine of voltage
application can be reduced by resol ving the ozone by reduction action.
therefore, adverse effect on a human fhpdy due to too |arge anount of
15gener at ed ozone can be reduced in conparison with a case of using a
ceramic material for an electrode. and the electrostatic atom zing

appar atus 200, b ith okSuiodlEhte ARA, LAPARL & 10l AGMPIALIAE: Ak appropriate
anount of ozone can be provided. Additionally, in a case of using titanium
as foam net gl f Qreddd@adisghar ge el ectrode 230, by perforning oxidation
treatment, hydrophilia is increased, water on the surface of the nmain body
part 70232 @an) beu seadi hy nabhso mbeidsdayor eapistigs slecacd28has lamed wat er can be
stably supplied to the protrusion part 231, which nmakes it possible to
Spray nano- Sbil@y forcs tiess tagilgloy infigmpora dikrongs e sthtded agffurthirres idh114] The count er

el ectrode 240 is placed with the predeterm ned clearance F from t he
tip sect§ oncleding restiprn erdpsiahlyfeammepdvitpfore fracyissEarge el ect r ode 230
(simlarly as in 25Fig. 8), and the counter electrode opening part 241 as
an approxinﬁW@WWmdﬁﬁﬁﬁﬁﬁ@LWéPm369&¥HW8@5ﬁﬂﬁ%f%ﬁP§e$ﬁ¥ d%i n the position

opposed to the tip section of the protrusion part. 231 in the discharge
el ectrode ZﬁﬁﬁmNﬁgﬁﬁ %%~C$8§§5§§€W¥8ﬁa§*gﬁgma eﬁgé?%%ﬂgg%gion of the
protrusion Eﬁri%:ée%sge b}!! ?Iing chaExemegl o%%Qrﬂ'Engﬁ)r gl c%gc%%gede%cgtﬁgﬁo,seiécﬁcﬁn approxi mately

quadr angul ar™'s n e counter el ectrodé opening part 241 in the

count er el eglL QflespR3MhikioRdt s OREHcihe kddudll 2ARPE AXikARL Shidst ARbadr angul ar  shape
| arger than the approXimately quadrangul ar shape of the tip section of the

protrusiion Pdfaliondiddngloperdiborthe eiiBEEGE: @ el dopdiRma 3. be Thyeased, #SS- sect i onal
shape of the tip section of the protrusion part 231 in the discharge

el ectrode 23Qg paiyd d@sciinmanpagips, exdiristie) i exhancedl| drrdsimapehy usirgl t he openi ng
shape of the counter el ectrode opening part 241 in the counter el ectrode
240 may be itipnit®&nthapphosd dratradt 3P0ttramsinhpl] saperaidd ppEe BSOPMe cr oss- secti ona
shape (or an outside diameter shape) of the tip section of the protrusion
part 231 i ndtherestdeHar oo Eroetraee® soreder U 9s¥ 1M openi ng shape
may be an opening in shape | arger than e.crossrsectional shape (or the
out si de di afStgPm @H‘&b‘gﬁm%‘ﬁ &S‘ﬁ e?q%% oR i |a%1tr'1°q6fmett?1te°° BES ‘Foﬁgtlogn part 231 in

for an electrode, and the alectrostatic atomizing apparatus 200 that is safety and capabie
of generating an appropriate amount of ozone can be provided.  Additionally, in a case
of using titanium as foam metal for the discharge electrode 230, by perfbrming
oxidation treatment, hydrophilia is increased, water on the surface of the main body part
20 232 can be readily absorbed by capillary action, and water can be stably supplied to the
protrusion part 231, which makes it possible to spray nano-gize mist stably for a long
period of time.
[6114]  The counter elecirode 240 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 quadranguiar



15 opening part 241 in the counter electrode 240 may be different fromthe
cross-sectional shape (or the outside dianeter shape) of the tip section of
the protrusion part 231 in the discharge el ectrode 230, in which case the
tip section of the protrusion part 231 in the discharge el ectrode 230 nay
be in a pyramd shape (the cross-sectional shape (or the outside dianeter
shape) is the approximately quadranglg), and the opening shape of the
20count er el ectrode opening part 241 i n the counter el ectrode 240 may be an
opening in a circular shape larger than the cross-sectional shape of the
protrusion par 0115].The el.ectr I ng: : ists of the

el ectrode h ﬁug%ﬁl%é? %f§§e¥ﬁ§‘“ﬁ%%§§£@iﬂh gpgﬁ%pgé%ﬁ%g§§the mai n body
part 232 ofat ey H:GENALAGRLEE! 1606230 ARl CoMDiRkEl fCL T 0dE housi ng
part 223 provided so as to protrude froma mddl e (an 25approxi mate center)
of the el ech! RdRsHOMSbNTr Ralitch@2RIcbidbal 16 isaxknddppratiih@ad i on (1 ongi tudi nal 68
direction) and that houses and hol ds the counter el ectrode 240. The

di schar ge ejueGink0dehap:3thdids cpheviidedes s@nitdysdt 2ths tpcoteudiconde part 231
protruding fromthe main body part 232 in the discharge el ectrode 230
housed i f tiieiseh getingiden dppusinggy padrensdi2Bhape teeUibie shepprr Wl count er

el ectrode housing part 223 via a notch part 222 such as an 5 opening hole
or a not ch duedrmedarishepecf g tip bt @ HrarrrupetRiE eh! F He 9ighE8t r ode housi ng part
225 and the counter electrode h usigg Qart,Zég. Now, i f ipe cooling plate
2Wis the feededidtler MpsmieectpRbi@eERgipiaser §i% I YRET 2n el ect ri cal
current is discharged he en _t.he heat sor bi i .211 and the main
body part 2 ﬁaﬁ$m$%§mﬁ$%%;g? % SRE TS ggﬁﬂﬁgﬁﬁ%ﬁ&t éﬁ%@%ﬁgbody part 232 is
held in a s -ar t t LOMPRRE, surface of the
mai n body p%%%%E%%&ﬁﬁﬂgﬁgggﬁﬁgﬁgfggﬁéFg%?ﬁggggg%gsﬂ%ﬁeﬁéfore, in this case,
it s NegessakMoliRud OhMidih SRR RPcek-sBudi@istde (Bintusiih@imeghown in the
diagranms) in a bottom surface or side surfaces in the el ectrode hol ding
part 220 t osHapegV@mRlip YRl Gtftphisedpfonn thh disfregdelnadieriomeans from

accunul ating 1 nside the el ectrode hol ding part 220. 15[0116] That is, by
form ng a netighcz@rheapendp dnpagryibpantdpainglirechere dhezchitindieng part 220 or

cross-sectional shape (or the outside diameter shape) of the tip section of the protrusion
part 231 in the discharge electrode 230; or the opening shape of the counter electrode
15  opening patt 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 efectrode 230, in which case the tip section of the protrusion past 231 in the
discharge elestrode 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 electrade 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 2
counter electrode housing part 223 provided so as to protrude from a middle {(an

25  approximate center) of the electrade housing part 225 in the axial direction (tongitudinal



the fixing nmeans 260 (the pressing neans or the pressing nenber), and
preventi ng dew condensati on water dropping fromthe heat absorbing part
(the heat absorbing fin part 211) from accunmulating in the el ectrode
hol di ng part 220 or the main body part 232 of the discharge el ectrode 230
in the state the main body part 232 of the discharge 20 el ectrode 230 is
hel d by the el ectrode hol ding part 22 even when a voltage is applied to
bet ween the di scharge el ectrode 230 and the counter electrode 240, it is
possi ble to prevent water fromaccumulating in the nmain body part 232 in
the di scharge . gherifLfR230 Rl e Rt Ber6lensr adeshpkdi ng part 220, and
prevent an electrical current from being discharged fromthe discharge

el ectrode 23Rida@240herhaRd scahs @t RbRGopaf b3 I(frfirdhendn B5alisREbi ng fin part
211) in the cooling plate 210, Here, as for the clearance Z between 69 the
| ower end spiribacen?didVargfeldiee treabusalis 0t dicngdefrmaspapdt 2211, which is the

wat er supply neans, and the discharge el ectrode 230 (the upper surface of
the mai n bomyrudgaridto RSRYnter plaanoge Howsing P8 S ik potghpat Fgtuchfs &l ectri cal current
i s discharged between the |ower end surface 211Y of the heat absorbing fin
part 2115 aneperitprolgiosieiish ENElibErerierev B 3erveen thy clegode IsUFBPE n a vol tage is
applied to between the discharge el ectrode, 230 and t counter el ectrode
240 if wat et> APOH BEEr dregofehoy’ §Pa§‘t2§£o$\0‘ﬁéftﬁ<]gm§]f“§§@ﬁgg{)’f tgﬁt he surface of

Lhe di schar e, ol et ofle. 230 e/ £ AL SNSCPARALY d0uIB haln o cl earance

wherein el eCtric arge ‘does ‘not occur, a eterm ned cl earance

Z shoul d pl’ﬁg Eera%gio ir{ggn ngil'ﬁl aéd%eg{ainlbgtfygj?r{l‘ibla?-ﬂﬂe &}S{:E%e ckQAQL171Further, the
counter electrode ho

I hg part 224 such as a notch, a concave portion. etc.
that hol ds &Sh&RndRid Ho@Npar45 ©feid e sBOMY: fopiek g€ kifa0@@w240 is forned in the
counter el ectrode housing part 225. Additionally, a counter el ectrode
conduct ilng paedsuBdbof €0 AGin Sbdypegr L ihdiidklerzaneciede B twhéreohia power wire or
a wre lead is connected to apply current is formed in the counter
el ectrode 246, itimecetsire iodourah epeniet eenrigdec. Bednduo thedgopay in2246 i s connect ed

to the high-voltage power supply part 250 (Fig. 11, etc.) by a power wre
or a Wire | bigm setage or fidpisugicesin hhdecpds dpidipepart eFER PEBHS™8B0. the mai n body

part 232 is pressed against and _secured to the electro housi ng part 225
by the fixi ﬁ@?’ﬁé&ﬁ%ﬁb?gfed'ﬁtﬁéﬁeﬁ}s&&‘éFﬁ%ﬁ”‘ﬁﬁ%@ﬁlpﬁﬁﬁﬁl‘%‘mé%wg“ﬁ“&%g menber 280 in

a state where the main body part 232 is housed in and 20hel d by the
el ectrode housing part 225, and the protrusion part 231 is housed in the

15 [0116]  That is, by forming a 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 240, 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 1o the heat absorbing part (the heat

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



counter electrode housing part 223. In the conducting nenber 280 (an

el ectrode conducting neans), the pressing part 281 that contacts with and
presses the main body part 232, a spring part 282 that is elastically

def ormed and presses the pressing part 281 against the main body part 232
when it is pressed by the fixing neans 260 (the pressing 25neans, or the
pressing nenber), an el ectrode conduc%bng means conducting part 286 70
consisting of a hole, whereto a power Wire or a wire lead is connected with
t he hi gh-vol tage power supply part 250 to apply an electrical current, and

appl 1 s an B BUPERLATAERY T BHE 1 REHI L2l O35l BUE 06 Y0 by the -
hi gh-vol t ag I S ' 8. PREWer. Wil €495t he wire | ead,
etc. Here, %ﬁggg%ﬁﬁﬁ%tl ém%%%%égﬁggéhﬁggggenofm%%Icdﬁ%ﬁgu%ed so as to be

pressed andgheld Bl Gaf 4 XicSea BAGSis 488 arkdatenBheSIbRgeadans) , and it is
accept abl e that the conducting nenber 280 has a spring property and is in

such a shapeaurtdhatvaritohdagareamnpe: appldtedistiars becndicochargee el ect rode 230
by interleaving the main body part 232 by a spring force froma side On a
wi dt h di 5ectwh@a) a volQf B 1fpBidTh eetddex ihn distrpgrni:c@E6O 2 0tehethproessi ng neans, or the
pressing nmenber) is in a container shape, consisting of an opening portion
266 (see Fi gecudds)24f Hramedroplets are rotstanf wme fipgled (oobe srfast efdbesur f ace) , an

el ectrode pressing portion 265 forned in the bottomsurface (or a side
surface) t héﬁch@fsfé‘g% e PN ETTSEHET e B TR 2 ISTUHGHFTSt the side of the

el ectrode hol di.n an,220 from above. and hol ds t I,SC e el ectrode 230,
or that 15pF%V%H%@gﬁﬁg”ﬁf%%ﬁﬁfﬁ§$EV3¥ngﬁg°%§6m?$§ﬁgd @gﬁggupmard, a slant

part 264 (s%geﬁh%bréégﬁkggk slants toward a center direction fromthe
outside so as to receive water supplied fromthe water supply neans

provi ded gaboyer ( difREL dycodRQYLIroANIsY PRI ¥ 4 WRE &la nb@h, b B@cVRI N body part 232
of the discharge electrode 230 efficiently, a conducting nmember pressing

part 262 (Seetik, ge. thkdbiaf OiBeibIvat bandoil-omsuihace fd@ds it e si de surface)
that 20presses to the side of the el ectrode holding part 220 and secures

t he mai n bodynpandueR8uaile fhhe2sdi sédnge :ebact tleded:280udiogrsed i n t he

el ectrode housing part 225 of the electrode holding part 220 via the
conduct i ng réfdoesisti@80z foranbeh cofwherptag pawer sy & Whihldadas oorsrite? el ect rode cover
part 261 that is provided so as to protrude toward approximtely the sane
di rection asPREhATER kEERIFHIDOMHE HPAt st ble W 89PN n t he di scharge

o ectrode 230 2SS oL ALY, Bl A, HRLPA IS .20 o

gtc.) by a power wire or a wire lead, efc,
[0118]  In the discharge elecirode 230, the main body part 232 is pressed against and
secured to 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 houssd in and

20 held by the clectrode housing part 225, and the protrusion part 231 is housed in the
counter electrode 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 that is elastically deformed and presses the pressing part 281
against the main body part 232 when it is pressed by the fixing means 260 (the pressing

25  means, or the pressing member}, an electrode conducting means conducting part 286



71 means 260 (the pressing neans), which covers from above at |east the
part of the opening part 241 of the counter electrode 240 (the step portion
245 of the counter electrode 240 is inserted and housed in the notch 224 of
t he counter electrode housing part 223 in the el ectrode holding part 220)
housed in the counter el ectrode housing part 5223 of the el ectrode hol ding
part 220, and prevents dust or foreigngparticles, etc. fromattaching to

t he opening part 241 of the counter electrode 240. Here, the conducting
menber pressing part 262 is in a step shape which is concave by an

appr oxi rmat eloxmﬁqf%%f\sﬂ&@%w&m%wﬁa& RS whdGatillopifessn @l the conducting

menber 280 wt espect to t el ectrode pressing portion 265, and at | east
a part of then m&é?&&&ﬂg D6 0 28 dnSiedh@ROMSSM addo b@rcel ectrode pressing
portion 265 In a state t e discharge electrode 230 is pressed by the fixing
nmeans 260 (ibaddar em:s bagod¥Raiasind/and dsdvep duciss nglidendenic80 (it is
desirable that the alnost entire conducting nenber 265 except the el ectrode
conduct i ng oeans: olkdisck elegrofdnt by2Bohighsvolvgeped) supfhE20j0Maike, t he di schar ge
el ectrode 230 and the counter el ectrode 240 are pressed l1l5agai nst and
secured fo phet siee the pileletdoidi ngﬁwndzzmwwwﬁfwwbbﬂneans 260 (the
pressing nmenber) via the conducting nenber In a state the discharge

el ectrode ZQGﬁQWﬂS?ﬁé”@@ﬁﬁ?&?d3?%5&¢%ﬁﬁ?g?ﬁﬁmﬁ@%m§@FﬁP%@&T t he el ectrode

hol di ng part 220, det rnlned rance Fis gvi.ded between the tip
section mﬁtﬁmﬂﬁ“ﬁﬁﬁ?g mﬁﬂﬁﬁiéﬁﬂﬁﬁéwasrm Q@Jﬂy tne’ %}otru5|on part
231 in the disc t A r 241 of the
counter elecfr Béi%ﬁﬁ%&%ﬁb&%ﬁﬁé@%%?%ﬁ%@%@%ﬂ%&??ﬁggﬁgi?%ﬁ%%t wi thin the

range of betWRekybarfAih 8Nfpn TR Sont e iRk Fluaostbdaldy. 1 s achi eved when an
el ectrical current is conducted and that a | arge anmobunt of nano-size m st

can be dpschargedrd Bdg dkhbesocanshehi ngndBihefepiessbags part 262 has a step
with a thickness (the thickness that is a thicicness of shrinkage due to
el asti ¢ def osnmatei shapeoeisngpzsidptopadiz @oltion 266 (see Fig. 14) formed in a bottom
surface (or 4 side surface), an electrode pressing portion 265 formed in the bottom
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 230, or that
15 prevents the discharge electrode 230 from moving upward, a slant part 264 (see Fig. 13}
that slants toward a centzr direction from the outside so as to receive water supplied
from the water supply means provided above (directly above) and supply water 1o 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 to the side of the electrode 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 220 via the conducting member 280 formed of ejastic body, and a counter
electrode cover part 261 that is provided so as to protrude toward approximately the

same direction ag the direction of the protrusion part 231 in the discharge electrade 230

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



fromthe thickness) that can maintain elastic force when the conducting
menber 280 is pressed with respect to the discharge el ectrode pressing
portion 265 formed in the bottom surface of the fixing nmeans 260 (the
pressi ng neans, or the pressing nenber), and by housing the conducting
menber 280 in the step portion and pressing the 5conducti ng nmenber 280 from
above by the discharge el ectrode pressing portion 265, the main body part
232 of the discharge electrode 230 is pressed to the el ectrode hol di ng part
220 and secured by elastic force of the conducting nenber 280.

[0122] Furt her,. e art 263 (.a raised t] wherein a part is
concave SO %gm %mﬁ%e§g1%%5&5%Hggg?rﬁaﬁﬁgﬁi5?85%%&?%9€%Fned in a sgrface on

the oppositg 5 S ULLB%RRR: 140 BLARDBEQReNLME side of the fixing
means 260) §?§%%%mg%ﬁ%%Ctﬁﬁg n%nbe# gfgggﬁﬁg part 2§2? at which part the

cool i ng pl aliguddkQ44 § inRQSd b RNREin 1RRGNI 6hinadoser dadillasusag a positioning
part so as to keep a clearance (a distance between the di scharge el ectrode

230 and t hepdriooen terbcsiEhERE p2 DI hafsed inde boat: cklysos kg phitn part 211 in
the cooling plate 210 (for exanple, a distance (the predeterm ned cl earance
Z) betwegn tlhief bhbsitoweholdmobag 020f md ereRht Yusbdr farkign theides, ab&orbi ng fin part 211
and the discharge el ectrode 230 as shown in Fig. %%2 bet ween the | ower end
surface 211W‘éfmgtt<h@e%@mgPa’b%%ﬁ’f)‘?’?@“‘ﬂ?fﬁ‘e‘ﬁfa?@tmgl%% ©HEYMEI n body part 232
of the discharge el ectrode 230, and which can be set to obtain a required
pr edet er mi nEFTEF BEFEHRE 267 08 2 FPPAAEC PIRT RPRARTT SR HE pressi ng nmeans)

secures the side 1. etc,.of tg 20el ect r ode.,hal di n art 220 in a state
wher ei n theuﬁfggtﬁgﬁg”%?éé F%}%O % “$§ww%g§g r?ﬂhgngmﬁgﬁ%&ﬁy the el ectrode

housi ng par Lle&x%?e ep?Jssi&g grtiz ﬁgtﬁﬁg@as@&gﬂoﬂg& :B@Ju%tm? %mee@% i n a state wherein

the di scharge el ectrode 230 is pressed against the el ectrode hol ding part

220 Vi abhhe hsRndyet LG BRREE pdBA 287 iR Mdiige SIRRLE. RiFaLe sopeni ng si de of
the el ectrode holding part 220, Also in this case, the clearance Z between

the | ower epgssebsukffamemehs 16hehadats neuppliyhamanstng enbe x@npl e, the | ower
end surface 211Y of the heat 73
(it is desirable that the aimost entire conducting member 265 except the electrode
conducting means conducting part 286 is housed).
[0120]  Thas, the discharge electrode 230 and the counter electrode 240 are pressed
15 against and secured to the electrode holding part 220 by the fixing means 260 (the
pressing member) via the conducting member 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 approximately
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 1 mm and 8 mm so that high output is achieved when an
electrical current 13 conducted and that a large amount of nano-size mist can be
discharged.
{0121]  The conducting member pressing part 262 has a step with a thickness (the

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



absorbing fmpart 211) and the discharge el ectrode 230 (the upper surface)
shoul d preferably be small so as to limt dropping velocity of water
dropping fromthe water supply nmeans (for exanple, the heat absorbing fin
part 211) to the discharge el ectrode 230 or the el ectrode hol ding part 220
directly below via a space, cushion an inpact at 5the tine of dropping to

t he di scharge el ectrode 230 or the el egctrode hol ding pan 220 and prevent

spl ashing and flying out of the contaifher and so on, and preferably be
approximately 1 to 30 mm however, when in a state in which water droplets
are attachi o the surface of the discharge electrode, 230, when a voltage
is applied @%“%%?ﬁﬁﬁ%} %3m5?§%ﬁ§Fﬁ%ﬁ5e@%?ﬁ%ggmggﬁggﬁ ffﬁ%lscounter el ectrode
240, there | ikt . i I may be di scharged
bet ween them%gagﬁgéﬁﬁggﬁ%?%gé%%Q%%m%&ﬁﬁﬁg%%%gﬁﬁg{gg%ﬁfﬁé fin part 211 and
the di schargg,el a6l Palendn Nead BRIBE FEQing 1BEs RBF €OSL:SHhRREH.Cl ear ance Z
between the water supply neans (for exanple, the | ower end surface 211Y of
t he heat abs@bPhdigndthdtoRBéthe Addbkr R0 6 thhep girs@had gesisd ®ct r ode 230 shoul d
preferably be equal to or larger than 4 nmwhere electrical discharge does
not occuf. db§Rdn24iktALBrfrostaivagehd dunka@tefetgtitpres)ing portion 265, Furt her, as shown
in Fig. 16 and Fig. 17, instead of providing the cooling plate 210, it is
al so appl i ctabingr baly putiR1 efilredischartedgrods el is prewride Bediiteds a wat er storage
tank 270 to be detachably held by the fixing neans 260 (the pressing
means). G abriding re 230apdeecond by shisw PRt &eParRng REnhi®®r st orage tank 270,

and since theﬁmatgr 20 sto%glg t an 270ﬁ5% gnstallqgmigwggch a manner that
a user can Se¥!t hEUFAITRPTON PRSP AIUIN WHE §PAYRPRE "Mat er storage tank

270 is installed.,in the refriger oAt ) bl e.1.0 confirmvisual
& hm]lsr th\?\l%ﬁﬁéli‘cg Omegiger 9% 1%%1?)%8 %]i'xta sluxtfaﬁ!é h d;? g% k& t y

atime to refl : e suppli ot arge el ectrode 230. In
this casg, %&%Lmen%e@opénﬁg%m%@lgsﬁ% ABEE07r Rtk CHRLEEHRBE Cl ear ance)

bet ween a water discharge spout 277 (a feed opening to feed water inside

t he water SF@&ﬁgﬁnk@ﬂ&d&ﬂ%ﬁﬁ&é&@ﬁgm&ksﬁha@gﬁmﬁ&QQMﬂmﬁehQBO) and the

di scharge el ectrode 230 approxi mately equivalent 74 to the distance (the
requi red predetesapaetnitd @aion odesd  chatmeanistae bdvac hadgéargd ect rode 230 and
the |l ower end surface of the heat absorbing fin part 211 in the cooling

pl ate 210, ®herodddd wdlie iiwecdhd awftce HY dbthe bigt bt inp@125]04ke shown in Fi g.

17, in a case of usin? the water storage tank 270 instead of 5the cooling
pl ate 210, MSpliperrats 118 For sramwld- apiotaate (eRpE EHVEFePyrt £289°P Mt he fi xi ng means

260 (th [ db - f ' I tiani hol di d fi

of the it ero et B G LN Bty B e S bEt Ak B 34 apparat us 200
inmple i t . anhd [ ' : , Si t

stmpre 1n_s t’Z%{{Ja% S i 78 %)h}%}[{gﬁlmntheclg@etr ex(f’cas(}rfagg 2 H?gﬁt&%& 6113&'5&"!’%& H{? r, since a water

dropl et 2757dropping e wat er storage Is covered so as to be

in an appr Oémtl gn&ﬂa%%%o@p@ﬁ £20F th@&ischﬁ@e%ﬁcc@odpﬁ(}:[ and which can be
set to obtain a required predetermined clearance.
0123]  The fixing means 260 (the pressing means) secures the side wall, ete. of the

20 electrode holding part 220 in a state wherein the discharge electrode 230 is housed in

and held by the electrode housing part 225 of the electrode holding part 220, and ina
state wherein the discharge electrode 230 is pressed against the electrode holding part
220 via the conducting member 280 from the upper surface opening side of the
electrode holding part 220.  Also in this case, the clearance Z between the lower end

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



10of the water droplet 275 is covered by the feed-water neans cover part
269 of the fixing neans 260 (the pressing neans), the water droplet 275
droppi ng i nside the el ectrode housing part 225 of the el ectrode hol di ng
part 220 is insusceptible to foreign matter such as dust, nolds, etc. in
the surrounding air wherein the electrode holding part 220 and the fixing
nmeans 260 (the pressing neans) are ingalled, hence it is possible to
150btain the electrostatic atom zi ng apparatus 200 wherein a water dropl et
inside the el ectrode holding part 220 is Less likely to get dirty. and is
cl ean and hygteing parFUn fAEHORERY e SlediG8: BRRNPHE furflleppdut 275 dropping from
the water discharge spout 277 of the water storage tank 270 is covered so
as to he i nprémabfposoxi soad e ok dspikg stiatoecfowmteadrofp@adtm de paet of t he wat er
droplet 275 is covered by the feed-water neans cover part 269 20of the
fixi ng meansrreE:ais(fresomels diehet spenligd)fin perhl Hiia the disdirrepsflestod® 75 dr oppi ng

i nside the el ectrode housing part 225 of the el ectrode holding part 220 is
i nsuscept i b3 ot feRErde iR R GTEh IR ESPHE PP FIBRECSE t enper at ur e,

etc.) wherein. the electrod ol din t 220 and the fixing nmeans 260 (the
pressi ng? meHEYe CArEPRELY tg‘f ‘ﬁ?ﬁgﬁge E@“f‘l‘g@%ﬁ% orjiige %ﬁ?‘i%i‘éﬁtkg“gtp fia IOt he water dropl et
275 spatters , sone i r L etc., or 25water
insidg t he %% %$m§$§%§.%%ﬁg%gmg§%m%gm$ﬁ%5§§’%@mﬁ?%%ﬁ§#5375 freezes, and the

75 el ect rostablie.al 9w BinfAY GRPARALUS 2 400 WARE whes dRb@BLy reliable can be
obtai ned. [0126] That i's, according to the present embodinent, in the

el ect r ost at jigehdtk @thZduige SRANAIS 1208 28I, RER stviiegd iepghssat er means cover pat
269 is provided to the fixing nmeans 260 that covers at |east a part of a
pat hway of shvepphadscivadeeteciived 238 e ta chevdelwatderibirains partllityhe el ect rode
hol di ng part 220 so that water fed by dropping fromthe feed-water neans

(t he codPi ntyatph gltcric@d TOrepymay hediyhargsd bagpasy @ggwrmsumi}ll&ﬂétba formed directly
above the discharge el ectrode 230 or the el ectrode holding part 220 to the
di schar ge ehw@bwBde fipsgt G adihs dstheet Foaee A BFRgepi&t 220 is not directly

i nfluenced Qy the air or f|OM/SPFFOUﬂdin%.th? d&gpphmg wat er, the water
dropl et 27 5P fqﬁﬁ{mlﬁleé ciazf.r'ﬂ%% heéwelexéhe water supply heans (for example, ower en

surface 211Y of the heat absorbing fin part 211) and the discharge electrode 230 should
preferably be equal to or larger than 4 mm where electrical 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 210, it is also applicable to configure a feed-water means such as a water storage
tank 270 to be detachably held by the fixing means 260 (the pressing means).
Graduation marks 271 are provided in the water storage tank 270, and since the water

20 storage tank 270 is installed in such a manner that a nser can see the graduation marks
271 in the state the water storage tank 270 is installed m the refrigerator 1, it is pﬁssibie
to confirm visually a time to refill water to be supplied to the discharge electrode 230.
In this case, by setting a required distance (2 predstermined clearance) between a water
discharge spout 277 (a feed opening to feed water inside the water storage tank 270 10

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



10i nsusceptible to foreign matter such as dust, nolds, etc. in the
surrounding air wherein the electrode holding part 220 and the fixing neans
260 (the pressing neans) are installed, a water droplet attaching to the

di scharge el ectrode 230 or a water droplet inside the el ectrode hol ding
part 220 is less likely to get dirty, clogging in the discharge el ectrode
230 can be prevented, and the electrosfatic atom zing apparatus 200 that is
15highly reliable, clean and hygi enic can be obtained [0127] Now, in a case
of using a water storage tank 270 (the feed-water neans) nmade of resin,

whi ch 1s nof, ﬂ%'dﬁ&ﬁcﬁhﬁear!ec!gt adga?egc %Ld"c(‘?far rcg.% ﬁaﬁ%&(‘ﬁécﬁcg% pply means, an

electrical current rs n arge the disc e electrode 230 to

the water stiQnagesd M. ?@ma_ﬁmﬂacxm;zhxua;b@arbgk%ﬁmﬁ@usiﬁate@oo;m‘g attaching to
t he upper surface of the main body part 232 200of the discharge el ectrode

230, in conpatisor dGvanCase cbe tsisdg the cooling plate 210 for the
feed-water neans; therefore, it is also applicable to configure the

el ectrode h@:L ngApaewn iR 2. 17nn acagoii tdug e washaper: taok Ziodumdcdt e water. I n
this way, it is possible to maintain a state that water is constantly
accunul af ed®t spobigelamdilh bhtydyingrdeee-+2@negts cotrerati 26t dhedeingbeet r ode 230, and
stably supply water to the protrusion part 231, hence m st 25can be stably
sprayed. FuF%%@??ﬁ%W%%WW%m§b&&?ﬁﬂﬁﬁpﬁﬁg?%%ﬁ?ﬁﬁgFﬁé“%%ﬁWWﬂ@wblate 210 in the

76 fixi 26 h ing. : . fi [ th t d | et
275 (dew cORGBREA TV BPY B HHEALT A A4 8/ B g 11 n part 211
Lo be_ cover gd.| 0, 30 ARRY OFLB! Grcl 986U LA Pulil 18lyiKiuho eans 260 (the

pressi ng neans), etc., the equival ent be obt ai ned.

5[ 0128] Addi Etbrgé&@ahi Y70 iE:3verda Qe t{iﬂgirFa!n_gppron}ateQquédeamopﬂje@s_tH}a}({i ng nail part 268
that protrudes toward the outside direction in the fixing nmeans 260 from

t he si dapwabtize varearbgdt 075NGooddredb@ AS teeddWiRer fedbls BY0RPLOSSHORGKUCH as a
depression, a notch, etc. in the side wall of the el ectrode hol ding part
220 i n a poskdns T (HOPOSEtndat), bl evafi ddipRgr 70 &dobpipaindde 268le@odas to form a
fitting structure wherein the fixing nail part 268 of the fixing means 260
(t he 10pr es séupige mre dHs the sleduipde hpldipppao22G avgateniitie 1 Frecidnimeitag depr essi on
formed in the side wall of the el ectrode holding part 20 by pressing the
fi xi ng mean&*REUsmoldRSdp fie strirgling i YiEindhesloeyge toldien Mt /Y part 220, it is
possible to integrally secure and hold th %ixin_.neans 260, the conducting
menber 280, ¥ f‘%i“% %‘F%? 796§ (tgff %‘i‘?f‘?%‘&?é“%?)‘?m&ﬁ ISR 8PS 8P et r ode 240, and the
E: teCt r Odi% hglLterll &gelgggsgaﬁg %c(y)miQXg a%pa?altuw(lo%hggi%ra%}aiep &éplmlsige pean be made into a

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 50 as 1o be in an approximate closed state or at

least a part of the water droplet 275 1s covered by the feed-water means cover part 269

20 ofthe 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 emperature, etc,} wherein the electrode holding

part 220 and the fixing means 260 (the pressing means) are installed, hence it is unlikely

that the water dropiet 275 spatters somewhere due to air or a flow of cool air, etc., or

25  water inside the water storage tank 270 or the water droplet 275 freezes, and the



15conponent, only by lightly pressing the fixing neans 260 (the pressing
neans) to the side of the el ectrode holding part 220, and attachnent or

i ncorporation of the kit conponent to a hone el ectrical .appliance such as
the refrigerator 1, an air conditioner, etc. or an appliance can be
perfornmed easily [0129] According to the present enbodi nent, since the

di stance between the water 20discharggsspout 277 (the feed opening that
feeds water inside the water storage tank 270 to the discharge el ectrode
230) of the water storage tank 270 (the feed-water neans) and the discharge

| ectrode 230 is set to h redet ernined cl Z i
Sherel n it ABEEHHS TR RaC et PGy BURTG" FrOAPthe vt er di scharge
t 277 i t i . - I th | ectrod
spout 277 i 5ot el 19.ke . 6haL 06 SheELS 05 230.0L Ao the el ectr ode

hol di ng par etoin € surrounding arr or a flow of

cool air, a,fheat-Watal siBans-Qf n@niBlLh RISSAGRS DAk nxfdmGRNVEYS wat er
supplied fromthe feed-water neans i s unnecessary conpared to a case

wher ei n t hezdo@ReoWal ek stBARST { fakva Lot AIRIIR watchBeWBE SfedSta@F age tank 270,
etc.) isinstalled in a separate place distant fromthe electrostatic

atom zi n§ appasat ts 12680dcandnpatner 0 joshacenmy &g diosmmaiiohebef eed- wat er nmeans to
the electrostatic atom zing apparatus 200 via a Swater passage by a water
conveyi ng nEahsas peds @s cerlipaipips 2ifehelar eorage iy A€, eib-eiotreii cal appl i ance such
as the refrigerator I or an air conditioner, or an appliance sinple in
structure aW&ctFY@WVFﬁe@mfg%%wézmﬁﬁﬁ@a?de[he*ﬂ%yqﬂ&?‘?ﬁéw, by placing the

di scharge el ectrode 230 to fqormithe predeterm ned clearance Z directly

bel ow t ho vAREFER-GERNF & S UTos PoeBE oy s Bat SF-GiRRE Pank 270 10and by

integrating.the water stor tank 270 in a de | nner with the
1 g meant 36 1By Ko Rt BEEh ARl e Vs rS Z8 WA RaPBRRE! et r ode 230,

the counper ;&lQekHA08 e ha@itich RGu& | Rk QAR 1 QL-RlLfdeh BAMErZ20 I Nto a kit
conponent in a Sstate wherein they are positioned so as to formthe

pr edet er m ned ciedBRHBBELpad 22 VIR rlin OR8] B0 drOPRENGnILPM t he wat er storage
tank 270 can be directly dropped to the discharge
installed, & water droplet attaching to the discharge electrode 230 or a water droplet
inside the electrode hiolding part 220 1s less likely so 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.
{01271  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 pot discharged from the discharge electrode 230 to the water storage tank 270
even when water is In a state of attaching to the upper surface of the main body part 232
20 of the discharge electrode 230, in comparison o a case of using the cooling plate 210
for the feed-water means; therefore, it is also applicable to configore the electrode
holding part 220 in & container shape to accumulate water.  In this way, it is possible to
maintain a state that water is constantly accumulated in the main body part 232 of the

discharge electrode 230, and stably supply water to the protrusion part 231, hence mist

25 can be stably spreyed. Further, also in a case of insialling the cooling plate 210 in the



15el ectrode sinple in structure, and further, assenbly efficiency and
installing efficiency are inproved. In addition, in a case of using the
cooling plate 210 in place of the water storage tank 270. the cooling plate
210 can al so be secured to the fixing neans 260 (the pressing neans) in a
manner that the discharge electrode 230 is positioned directly bel ow the
heat absorbing fin part 211 so that d condensation water that is
condensed in at |east the heat absorbing fin part 211 of the cooling plate
210 falls to the discharge el ectrode 230 directly. In this case, the

di stance befuoen, Le MELEL, SLAhAYe S ARK.AL0, AL s hegt, absorbing fin part

211 and t he™YiESERary ode shou e sef to be the predetermn ned

cl earance Z Ao oD firob e AREGHGER LN AR a8 811N 0verdi §: i8S descr i bed
above. 25[6T§%F%%?e,e§iﬁ%§%the mai n bgdy ggit 232 o? {headischarge

el ectrode 23Q.cRage: 8fed st BhRIGRL BOnSIHaPR: prddsitdiRamX k@l thei rection, and a
short shape in the depth direction (the length at right angle to the axial
direction, epvibecsthiakaassndi rection), the electrostatic atoni zing
apparatus 200 according to the present enbodi nent can be installed in a
thin wal$ stfsacessisomriinss shiven ig &gl i7riy fovaing 2 figrgriahpprrad8 B surface of the
storage conmpartnents, 5side walls formng side surfaces of the storage
conpar t ment erotruesdovaieherpapids dijeesin iRl fixigg meags 04 Hpp thegide Blattd) t hat separat es
bet ween the storage conpartnents in the refri eEat or h113. or @ small part in
the depth dforeiRg st 5t 9 L3R SPFssiobidh £ "r?éeﬁs,‘m‘e‘i‘g’.m,’egn'ﬂtﬁ HorE el ectrical
appl i ance su s the refrigerator.1, th I r.condjti etc. or an

appl i ance c%ﬁﬂﬁ%ﬂ%ﬁ%%ﬁ%%ﬁﬁtg i'c n%@??mfﬁrFﬁ%??%gﬁﬂg%h? ggﬁhin body part 232
| s el ongat e%f&%‘iﬁhﬁ&sﬁ&&ﬁyfe% iﬂ'@l@ﬁ%dﬁﬂspaﬁ@gﬁofl&@rﬁgﬁgmwﬁb gUch as dew
condensati on water, supplied water, etc can be received by a sufficient
area, aguf fl.Glo@Rband Mo PR inee FRHE RpRsiddemaantlensatiion water, supplied
water, etc. can be supplied to the protrusion part 231 by capillary action,
and further imeSkace HiBRs pRi20 bPReinDBE fixing 3i2aris S6(6h dadgiatda ot t he surface area
is made | arge, even when a slight foreign matter exists in water and is

att ached t oekdvedciaihape 206, icidyessbnainnerbocypupartho @32 fixinamesrs passes t hrough a
void inside the main body part 232 by capillary action and is supplied to

t he prot r usPenttpemiuig mempyr B#othe dischazeesicatsfetil, hafguter gequpersdt  etc. that
renoves foreign matter in the dew condensatior ter or tp. suppl i ed water

i s unnecessat ;e%ﬁﬁﬁ?H%mgmﬁéFW8§fﬂ?ﬁﬁqﬁ?%ﬁi?W%ﬁﬂg§6§WE¢ﬂ§ goo and a hone

el ectrical appliance t are.c bl e of .dj i -Size mst within
a warr anlgy fg'g%f"‘?“ba”(?y e PERS g%?’%éﬁ%té‘ ?%%bgtgeqﬁégﬁ%%l%g@%eear s), lowin cost
and highly reliable can, Q{ﬁb,ﬁﬁ&mme&mi&e@%&nohlﬂgkil ength in the axial

|
direction an%ethe cross-segglona shape of the main body part 232 in the

di scharge elggihods - Raf) SR ShphBceseh of B Sighad 10R0-eadkibat the size of the
surface area capable of supplying water to the protrusion part 231

ete, or an appliance can be performed easily.

[6129]  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

10 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 ciearance Z in 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 to influence

25 of the surrounding air or a flow of cool air, a feed-water means or a water passage that



can be ensured by supposing foreign matter in water in the warranty period
(for exanple, 25about 10 years) of a product. 79 [0132]Further, in respect
of installation of the electrostatic atom zing apparatus 200, since the
mai n body part 232 is nade to have an el ongated shape and is small in
t hi ckness in the depth direction, even when the protrusion part 231 is
arranged to protrude in the lateral diyection (for exanple, an approxi nate
hori zontal direction) from5the main body part 232, it is possible to
obtain the el ectrostatic atom zi ng apparatus 200 that is conpact with a
smal | thi Ck&)ﬁ&% wéé@?huﬁ&i;e&ﬁ&h RErlastR kB dis bihelibry SinttaretBlalcse the ceiling
wall, the partition wall or an installation place small in depth, etc.;
however, thgyddii GKDASSed featsiRr Sapilh tdivkecidqnuaaaroke.) mdeisnal | er when the
protrusion part 231 is arranged to protrude in an approxi mate upper
di recti on O &=l pld Nistia fren [hewerrodQd awecihs amarktnOify widevaiwaib n body part 232,
in which case, it is possible to obtain the electrostatic atom zing
appar at us 20@vdviftom i fodwperateawilt the decserlq aterhipieganesssus 20hiich can be
installed in the side walls, the ceiling wall, the partitiqn wal | or an
i nst al | af i omatpipasase Brrataler R elagHEstns WEes  PrP3 ST PRt aBEYEY the wat er
storage tank 270 is used_for the water, suppl ans and the el ectrode
oph & 30

) , .15
hol di ng par EPPooer it hereigFay | §F 2opf Ge lﬁg?gg&gwectrode 230 is made

to be in the contqhge&cgp%P§:§8m4§ to be able to collect water; however by
fornming t he HEMT Body"part” 232 of the discharge el ectrode 230 in a

rectangul ar (pagal kekanlREG:SHAREA) -R.RkABAL ShaRGkddia Wi dth (in the
pr esent enbgﬁléent, asygﬁomm in Fig. 12, a rectangul ar parall el epi ped
havi ng an apRLoXd MBL8 YelSAHAKLer SRRQe spOk 277 of the water storage tank 270,
10 and by integrating the water storage tank 270 in a detachable manner with the fixing
means 260, the conducting member 280, the discharge electrode 230, the counter
electrode 240 and the electrode holding part 220 into a kit component in 2 state wherein
they are positioned 8o 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 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 eiectrode 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
electrode 230 directly.  In this case, the distance between the water storage tank 270 or
the heat absorbing fin part 211 and the discharge electrode 230 should be set to be the
predetermined clearance Z.  Setting of the predetermined clearance Z is as described
above,

25 [0131]  Here, since the main body part 232 of the discharge electrode 230 has an



20a square, with a wwdth X3 and a length X2), and by installing the main
body part 232 so that the upper surface with a width is set to be
approxi mate horizontal (it is also acceptable that the main body part 232
slightly slants, and the slant is equal to or |ower than 5 degrees, for
exanple) at the tinme of installation, the el ectrode holding part 220 needs
not be fornmed in a container shape th@% i s capabl e of accumul ating water,
and it is 25only necessary that the el'ectrode holding part 220 is in a
shape (a discharge electrode 80 fixing part) capable of fixing the
di scharge el,ectrode 230 (for example, the i ody part 232). In
t he presentdgﬁﬁgggaeﬁvg”%ﬁ%mﬁﬁgh a?ﬁ%mgﬁg%PrgggQﬁ%%“g%ﬁgisting of the main
body part 2 ‘ f ! ee-di i.onal net

%ﬁg&ﬁ %%%gn’é gn&% & %Qﬁm B, J&%J{B%ﬁ%rdter{la&‘i I IRRSHR

structure, a usion part 0 water attaching to the

surface of tatbﬁi_zi’ﬂ@jaﬂﬂarg%%(} &@Jr&jng%g’@e Fx%seﬁmﬂpcldi&rge% BYeGaRIddled Mimacti on, the
el ectrode hol ding part 220 that holds the discharge el ectrode 230, the

count er el echlr @R 24Paspheasnd vian fonhiag £lop skmedenhadgt dgppanhs220 so as to be
opposed to the protrusion pan 231, and the water supply neans (for exanple,
t he heat 5absidsilinfpringside anfice2df theorrabh@mpatrents, stdheggatitnarnl 5270) that is
pl aced directly above 10the nmain body part 232 of the discharge el ectrode
230 t o supplapasgereniaty Gattsiperaidi byeasiritpeiasdse eomperdesnt® BGhearfoesatic f.uded, wher ei n
the main body part 232 is in the approxi mately rectangul ar parall el epi ped
shape el ong&tietay preiinbe deptf direcie fee §9pdiviensr. i A2 baTe eBPHehsi on of the upper
surface havin theiﬂgﬁgar shape.is nmade | a Ki the wdth | arger

h

) b
Chan the t hPERHEERe o e SIEFP T e BHEDTE ST 6 PP S8 os wat er can be

i ncreased | BO“JmSI§ Liuzcgnepsy %utgﬁf}r,%inlei ﬁanaSnthug)d%%}t BSpigggug%ragd ﬁg’ s%rf?c@ that the u pper

surface that receives water I1s set e approximate horizontal. [0134] That
IS, a'Fh@UQQm£Qﬁm&ﬁ&%{wﬂ&gﬁﬂ%%m@&ﬁ&%&ﬁ&hh&%s&%&ﬁh&@@ﬂ&@%ﬁk storage tank 270
falls into the main body pan 232 of the discharge el ectrode 230 directly
bel ow, the uppes vsUiRES s, 2 WK IEPIRuR OLhYa:p Alch 25232 cduGenbaliont he shape havi ng
the surface in the

water, supplied water, etc, can be supplied to the protrusion part 231 by capiliary 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 jn wafer and is attached to the surface of the

15 main body part 232, water passes through a void inside the main body part 232 by
capillary action and 1s supplied to the protrusion part 23 1 without any problem; thus, a
fitter, etc. that removes foreign master in the dew condensation water or the sapplied
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

20 period (for example, duration of use of 10 years), jow in cost and highiy 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 shiculd be sst to such a degres
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 peried (for example,

25 about 10 vears) of & product.



20approxi mately square shape with the wwdth X3 and the length X2, and is
installed to be approxi mate hori zontal, hence the dropping water can be
directly received by the upper surface of the main body part 232 in the
pl anar shape, and the water falling to the upper surface is i mediately
absorbed inside the main body part 232 fromthe surface by capillary
action, and is supplied to the protrusgon part 231. Therefore, in this
case, the 25shape of the electrode holding part 220 needs not be in the
cont ai ner shape since the 81 electrode holding part 220 needs not

accumul at e ieril p@rm@raaireg&a otrins%angloggfd;egegc%ml;%dg%gﬁg%gam&z%ohas only to

secure or hold'the nmalin body part 2 the di arge el ectrode 230, when

the anount gficeWRtb:Rh bEE, QRPN G fabOBhivE 6 MALRI BhpOsd G8mbiAR iR hS t o0 | arge
and cannot be absorbed inside the nmain body part 232, it is applicable to

form t he watheBeph dGheGiod) avef) @hed At plorwhe poing 1 Wakekedican be di scharged, such as
the notch, the opening, etc., in the electrode holding part 220, and to
separ at el y porwk &t igehidirgiiongfoneamde, kraparotiowe horpaia digrtion) fomde of t he wat er
di scharge spout of the el ectrode hol ding part 220, and so on, thereby water
can be dPschargadetyaaa’y glierossibrie ofainghs deveostippermigurapersd®’ t he mai n body
part 220 so that water is discharged outside of the electrostatic atom zi ng
appar at us 2861 PRYF Vitrrspaihbigkness hish papde ingplied i hese ¥yl t of an air

condi ti oner, .t he ter .can be di arged al on ith drain water, and in a

Cone of °ner bl Sl ReBhns iRl G o WATRR R Bl Bibert il R L g ¢

defrosted : ; 0 r) > i-n.a case i n which
\A@ltlc%ess 1[4 91&‘ §$}]h(d'h§cqe\),&c_l)cfan tg.%'raﬁet S raﬁ'eg w}é@éﬂ% %Ogt;&gl%i% 31 is

t he cool er conpartnment 131 erein e co oused is arranged in

-the vicini t YyRfedidQoh B aSbbAGE: L\%ﬁah@@t@te@m ofRAPRLment (for exanple,
the refrigerating conpartnent 2) erein the electrostatic atom zing

appar at us 20Qiciish floRiSicahdintddy 1A% 2210 WhicH daseFit § posdible Bysbpm@ni di ng a defrosting
el ectrode hol ding part 152 in a shape capabl e of accumul ati ng defrosted
wat er, such elagrofystic hiomizing gppirives 2heddt drcommofwith a shBihigmev.intietlcdoel ow t he cool er
13 into a container shape (a part in a shape (for exanple, 20a container)
capabl e of &eetilet atierge welk ¢l cglogarbittepyrifignoral phe tvekter pircpof 151), and
supplying the defrosted water accunul ating inside the defrosting el ectrode
hol di ng par tsmall in depth, ete.

[0133]  In the 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 10 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 presen{ embodiment, as
shown in Fig. 12, a rectangular parallelepiped having an approximately square shape, or
20 asquare, with a width X3 and a length X2), 2ud by installing the main body part 232 so
that the upper surface with 2 width is set fo be approximate borizontal (it is also
acceptable that the main body part 232 shghtly slants, and the slant is equal {o or lower
than 5 degrees, for example) at the time of installation, the electrode 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 electrode holding part 220 is in a shape {a discharge electrode



152 to the electrostatic atom zing apparatus 200 via a defrosted water
conveying part fornmed of a titter or felt, etc., using capillary action,
etc., the defrosting el ectrode holding part 152 can al so serve as the

el ectrode hol ding part 220 inside the storage 25conpartnent; therefore,
there is no need to provide the el ectrode holding part 220 inside the
storage conpartnent, and further, the cooling plate 210 i s unnecessary,
hence the refrigerator 1 low in cost §ﬁd sinple in structure can be

obtai ned. [0136] Here, the heater roof 151 is provided to cover the above of
t he defrosting heater 150 so that defrosted water falling fromthe cooler
13 does not THPgPgRsPle pHES g Prdaes srgTate atodfor paprlgitearnPiy however, the
size or the vglune of the defrosting el ectrode holding part 152 has only to
be a size oP”§3éolune at a degree capable of acquiring an anmount of
defrosted water r I r .. tom zation,.hence t size or the vol une
shoul d be determ ﬁlg% qfeg%é%n%m&g%%hegﬁ&gﬁge% R nelj? . er ore Oggﬁ? rost i ng or

defrosting bddBart 8% GrmdaWF bR hew SRS wrle-didenQaYneNBERIS Al OF T he
defrosting el ectrode 10 holding part 152 to have a size or a volune at a

degree capablofuskh pCgUivkdrddOwdidh naiiuhe Rff.def hosdiesba\ates: & equi red for m st
atom zation, the defrosting el ectrode holding part 152 needs not be

provi ded i nsippied whepidarasicten, Gf elécheie hadihepart 200that 18ds, theldlisthalkas only to be
provided in at |east a part of the heater roof 151. The defrosting

el ect rode hekwpirgshdrerounBeijerodp p4\piackd ik ebdarecdehedineattéttspeof 151, and there
is no problemeven when too nuch 15defrosted water accunul ates and

overfl ows, & 1e¥cdp e gErysis pBd hatdche waer gpRly ey dd coupsittie from a defrost ed

wat er di sch rg& %8§$1 rovi ded bel ow, hence a.respopnse at the time when the
def rost ed wWAFEPBPE PIFghs!! P BT EREHErTHst RY “eleetdsdesis di ng part 152 is

unnecessary n e refrigerator 1 | in cost and sinple in structure can
be obt aislﬁed ﬂm %31? 3%”@??1’{ ?ﬁé’! tger cé%tt]eal{ﬁe elgcr%)%% én%}r? tP ?ys‘Ta%Eté} thtB ﬁh‘es &% r ost | ng

el ectrode holahfg:PaL heddd Wihbiah mzﬁ&aiﬁgfﬁiy%&ﬁg%fiﬁ&f;epggm per (that often

drops in a state of frost) dropping fromthe coo 13 1S used for the

el ectrode hek@ifigr RANdiepipad R cBhed h @Rkl iGecabOMwhlcR e ARPALAL US 200, the
defrosted water is often collected by the defrosting el ectrode hol di ng part

152 in a st atd: @per burasthaviantk o ciapd ihgadk nostby grasurd biyh el ts, the
defrosting el ectrode hol ding part 152 can keep the defrosted water for a
| ong tine. Thetethpkess avérhaterdingndefirpsteivagwater can be increased in
15 size by instaliing the main body part 232 so that the upper surface that receives water is
set {o be approximate horizontal,
i0134]  That is, although the water droplet 275 supplied 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 main body part 232 is in the shape having the surface in the
20 approximately square shape with the width X3 and the length 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 to the upper
surface 1s iminediately absorbed inside the main body part 232 from the swface by

capillary action, and is supplied to the protrusion part 231.  Therefore, in this case, the

253 shape of the electrode holding part 220 needs not be in the container shape since the



250peration i.s perfornmed once a day, defrosted water can be kept in the
defrosting 83 electrode holding part 152 for a long tine, and it is
possible to stably spray mst. [0137] Especially, by using a heater of a

bl ack nmedi um such as a carbon heater, etc. for the defrosting heater 150,
which is a defrosting neans, since frost on the cooler 13 can be
efficiently nelted fromthe surface og,the inner surface by radiation heat
transfer, 5the rate at which the frost attaching to the cooler 13 drops in
a state of frost gets lower; therefore, there is no possibility that

def rost ed "‘%&a@édeﬂ&&’ggspék‘ﬂzotr!é%sqgE&Q&&;Jte’\%te‘é%g{%&g@&&%&%Sl&ﬁéd)art 152 only in

1
a state of frost an oes not dropin as water, a cannot be used

for el ectrogtabd s @At b ek BEK TR B2 oBhdiRnd G485 OSt ed water drops
also in a state of frost noderately, the frost gradually nelts, the

defrost ed wediQihe€ @b mRRALOwhkeaRtoppisk Hoeh-dalr astd-ngk eloeabdiage hol di ng pat 152
for along time, and m st can be stably sprayed for a long tine. In

addi tion, byndembage @sdbet insingtht ygrebodemtt @12, i applicdietnfoaghaldty provi ded with
the cooler 13 together for the defrosting neans, since heating fromthe

si de of #fhedishutespout Ghejeby witeygando gisibyked, sudhhrethe peydt thegpemmghitng t o t he cool er
13 can be heated fromthe inner side (the fitting heaper% and the outer
side (the c&AUSElTEdClME PRhIZEHN § spracly Baet tidtppgmyedt P et c. ), and the

ratio of water an ost i.ch are fallin .t he frosting el ectrode

ol a1 ng. par ErEER ! Geb S Hada B o R AR 0 T CPPe Ko, by & user
setting by g swtch te..provided on.the control nel . 60, or by the

cont rol dewg?:%)y Y i?%ﬁmﬁgggﬁéﬁgréggﬁ %%3 “r'o ?F%@méﬁmgﬁﬁlied vol t age and

a timng of ,yohi 34a: RRRkI EaLEONoursRE GrmeQfec®BER R Spbadil B9 heater and the
defrosting ﬂeater, predetermned 20 defrosted water that is required for

m st at QUi Z adriu@Bncaith JRAE b &oGaR ofA8 ik &Rditidn B, hhRadedivest i ng el ectrode
hol di ng part 152 continuously for a long time, and an effect that m st can
be sprayed ndieh&ged hiaky withidginolted iattittla cabeO 3Bfrfgetb e watricarits al SO acceptable to
include a hot gas defrost circuit that directly passes a high tenperature
ref ri ger ant discharged pwifigs afpog atth éeffoyiekier in t he cool er 13 and 25perforns

defrosting of the cooler 13 without using the defrosting heater 150, etc.
as a {0135]  (Use of defrosted water)

Here, in a case in which the cooler compartiment 131 wherein the cooler 13 15
15 housed is arranged in the vicinity of the rear surface of the storage compartment (for
example, the refrigerating cornpartment 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 capabic 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,
20 acontainer) capable of accumulating water separately from the heater roof 1513, and
supplying the defrosted water accumulating ingide the defrosting electrode holding part
152 to 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 inside the storage

3]
Lh

compartment; therefore, there is no need to provide the electrode holding part 220 inside



84 defrosting neans, [0139]1n this case, is acceptable to nake up a
refrigerating cycle by connecting in series the conpressor 12 that
conpresses a refrigerant, a switch valve (not shown in the diagrans), a
condenser that condenses the refrigerant conpressed by the conpressor 12
5(not shown in the diagrans), a deconpression device that deconpresses the
refrigerant condensed by the condenser,(not shown in the diagrams), and the
cool er 13 that generates cool air to 8ol the storage conpartnents by
evaporating the refrigerant deconpressed by the deconpression device, and
to attach the hot gas defrost circuif that perfornms defrosting of the
cool er 13 bﬁmﬁ?ﬁ§§§ﬁﬁﬁmﬁﬁdﬁﬁF3ﬁb@?ﬁ?ﬁﬁ@m?é%$qﬁgﬁﬁﬁﬁx ﬁge@@conpressed by the
conpressor 12.to tqe COOR?Eg131Vi%w5Q?aS&L% waalve, and passing the high

t enper at ur e FEFFP Y ARG ES BT LLET by ThE“Conpressor 12 to the cool er
13. [0140] x\ﬁ(gr%]t hﬁer@,%& hORS rHefst %?Povﬁédrt&wvér AR M@osﬁdgr cuit) is included

inthis ma in a case of performng defrosting, by switching the switch

val ve and passi ng A bl @inakatiherange Rbghsvedshagrpbet i ger ant conpr essed
by the conpressor 12 15directly to the cooler 13 in the hot gas defrost

circuit Wit hetbinpa&ast 19 ditbl,; hivgher tierped &k usiemadsicthekfgltngol t age refri ger ant
to the condenser, it is possible to nelt frost frominside of the frost by
heati ng froskcwatdhadng pag tDhat bréy 10 004 e ol:Brofume m atdageesameblacie of t he cool er 13
by high-tenperature refrigerant, and performdefrosting efficiently in a
short time. a2@fiega 2hdcil tilored Wajer repijred 1 Mgt siprivatitrelensbesFa@k nedi um (a

gl ass tube heater, etc. . car bon heater_ capabl e of using radiant

) such as a
heat transmif$spigne gty deramiahiy cafsdiet o G "HRMhE E6G8E%er with the hot gas

defrost circuit (the bypass circuit) as th econd. defrosting neans, it is
possi bl e todH%FT&FW%g?' 3%*&???6?@%???% ﬁ*?ﬁ?%m%g§§?mgy usi ng the

def ros 5 N9 RERLELr 1906 natDl 60 of 81l aSREANd.HEE LOSLAG lBARR, 2al SO as a

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

15 defrosted water accumnuiates 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 eiectrode holding part 152
is unnecessary, and the refrigerator 1 low in cost and simple in structure can be obtained.
Here, in the present embodiment. since the defrosting electrode holding part 152 that

20 receives defrosted water (that often drops in a state of frost) dropping from the cooler 13
is used for the electrode holding part in the electrostatic atomizing apparatus 200, 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 a defrosting

25  operation is performed once a day, defrosted water can be kept in the defrosting



25means that heats frost or defrosted water inside the defrosting el ectrode
hol ding part 152, 85 it is unnecessary to provide a heating neans
separately, and the refrigerator 1 lowin cost and sinple in structure can
be obtained. Here, it is also acceptable to use a bypass piping in the hot
gas defrost circuit (the bypass circuit), which is the first defrosting
means, for a heating neans to heat fr@st or defrosted water inside the
defrosting 5el ectrode holding part 152. In this way, it is unnecessary to
provi de a heating neans separately, and the refrigerator 1 that is

| nexpensi Veeleclt}gde%gl@&plag I{Qf %r%q ?151%'&@:951 s&ﬁ(?%%tg’tt%’%fgﬁ_ﬁf ficiently. and

further, spraying m st €an e obt al ne as for

ener gi zati o 197?ntﬁs?éma9§ b@uﬁaggﬂéa{égof%%ed@m%cﬁtasago%rb@zyhe§t¥i‘ &ch 60e for
actuating the electrostatic atom zing apparatus 200 is fornmed in the

control pangtmb@sl@hdsial bednibis addong m&us, iak&oabn @Ocoopeni Nng and cl osi ng
door (for exanple, the refrigerating conpartnent door 7) that is provided
SO as to cowbe @riapeninlfaf thasuffico ntthauef acae bf radiatet bragefeonpart nent (for
exanple, the refrigerating conpartnent 2) in the refrigerator 1, and the
heat | ng Preaths rapanviing de oy atadtnaythe onter Gldipay 2the offfostesisjoray switch 60e. |1t
is applicable that the electrostatic atom zin paratus 200 is energized
15 only for thﬁefmeethmiéwmoﬁ@dﬂ}tW%@Wmaﬁh@ﬁﬁt@g @E?S&% dFi¥Eh 60e i s
controlled,  or onI for a set % rlngrln such a manner that a

user can ar B‘?‘f"?gé’ﬁ? é’{"yﬁ‘r?“i‘fi‘ﬁé’ ﬁg%/ﬁ??édmvﬁ’%ﬁls‘ﬁm "Fagﬁﬁ‘éd%?" a predet er ni ned

time, Furt hge dse ftr e&ectroqausg a%!{)lncafbu er:;[lorl]eatmc;[e%e de oatet! n&;g{% ns is oper at ed
only for a pre eter ed I'n conj unct o openln or closing of the

openi ng and, ¢/ 19§gt£%90f%9§95m&£m§}hﬁe §$s%§dg§1y§1‘éﬁa3ﬁé Eéﬁ%ﬂé& MRELEEN the _
el ectrostatic 20atom zing apparatus 200 is installed. Also in this case, it

is appl |i§abl{§nﬁx@@ﬁeﬁ%ﬁlm%ﬂ%@i&lx@lﬁh@ﬁmlﬂ?%a%ghﬁ@,aﬂﬁiﬂﬁtlcﬁg;emns may be set by
an experinment, etc orehand, or a user may arbitrary set the tine by

onesel f Wit Birived Bes ibrRRige. af addlien, py et b Gring mechedtirmiet it hatrallhys set bef or ehand.
[0143]In this case, an end of the defrosted water conveying part forned of
felt, etc. provided withthe 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
13 defrosting heater, ete.), and the ratio of water and frost which are falling to the
defrosting slectrode holding part can be set as needed.  For example, m this case, by a
user setting by a switch, etc. provided on the control panel 60, or by the conmol 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 spraved more stably is obtained,
{0138]  Further, it is also acceptable to inchude a hot gas defrost circuit that directly

passes a high temperature refrigerant in a refrigerating cycle in the cooler 13 and

25 performs defrosting of the cooler 13 without using the defrosting heater 150, etc, as a



25is allocated in the defrosting el ectrode holding part 152 via a filter,
and the other end of 86 the defrosted water conveying part may be directly
connected to the el ectrode hol ding part 220, or may be allocated inside the
el ectrode hol ding part 220 when the el ectrode holding part 220 is provided
in the storage conpartnent. Additionally, by setting that defrosting of the
cooler 13 is perfornmed periodically (fpr exanple, at |east once or nore
5tinmes per a day), lack of water supply to the electrostatic atom zing
apparatus 200 does not occur, and water droplets nmade into nano-size m st
can be stabé °§ﬁg£&£§d i nsi de the storage conpai anent (inside the
refrigeratof%: w, éven when the cooler conpartnent 131 or the cooler 13
is apart f r@”is»? hey, 5h0L206: ZOIRAE LTRRL uWhEE&ldind H8e 8 BRfLPs At i ¢ at om zi ng
apparatus 2 6 s Installed (for exanpl'e, in a case in which the 10storage
conpar t nent snherQhorishe 1 8hR 6dnpRsdkad kg M Mingilch G a pRamakus 1200 s instal |l ed
is placed in an upper part, and the cool er conpartnent 131 or the cooler 13
is placed i fiaganfs§atonSdifel Ageondénsa (18 tradiigag e ceampead bynbntomipressar 12ower part, or in
a case in which the storage conpartnent wherein the electrostatic atom zing
appar at us 200t shevriimbe ditgeed). ¢ Seeqipeseah devicedhal depmpropay the ioftisee refrigerator 1
and the cool er conpartnent 131 or the cooler 13 is 15placed in a rear
surface of eprdwesd Ayke waiepar oreit s inrhesbpeppetd Barelent® ®he refrigerator 1),

by maki ng the defrosted water conv%%% art to have. a structure capabl e of

n ( .

maki ng use SPEESYPEIFONLE FERES CYTP m%ﬁge%?WﬁW%WFﬁ‘ﬁm@Fc. capabl e of

maki ng use of capil.l a action, water,ca t abl i to the
g ?ecozggir%ﬁefi IDY 151¥ dec{)mé)g‘ars%c{n lﬁigvmﬁoaﬁd gﬁa{t}aﬁig %F I?oé ﬁa; d%‘i‘ca?t"m&m ﬂ%g

el ectrostatric Zing ap firculty Further, when

there is a E%?n{xstﬁleilrdstts of tk;'&a;oo}\léﬁg & bﬂp&ﬁhgg%htt%egﬁierr&%e%%&iﬁ@t er 20 conveying

part freeze I's applicable to insu e the surroundi ng of the defrosted

wat er CcqoVeYdnieksRak h@ompr8RS 12 lofhcRBoid 1 B MOSHRH fafve QBEptsng daccur by
providing a heat insulating material in the surrounding, or to place the

def rost ed WatzktemfOMMtLiripgGand R cdnprdiad i thgohpressetat ralstcaderwait er conveyi ng part
in a heat insulating material of the partition wall and so on. -
25[ 0144] Espéemi@l | ywhemthahoezes detiph erwit (ihetblmprssreafui) g ecladed rgthie wyprperr t ment 2 and
the 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 to the cooler 13 in the hot gas defrost circuit without passing the
high-temperatere and high-voltage refrigerant to the condenser, it is possibie to melt
frost from inside of the frost by heating frost attaching 1o the cooler 13 from the surface
of the cooler 13 by high-temperature refrigerant, and perform defrosting efficiently m a
short time.
20 [01411  Additionally, by using a heater of black medium (a giass fube heater, ete.)
such as a carbon heater capable of using radiant heat transmission as the second
defrosting means together with the bot gas defrost circuit (the bypass circuit) as the
second defrosting means, it is possible to melt frost more efficiently.  in this case, by

using the defrosting heater 156, which is the second defrosting means, aiso as a heating

75 ineans that heats frost or defrosied water inside the defrosting electrode holding part 152,



87 vegetable conpartnment 5 are placed in the upper part of the refrigerator
1, a cooler for the refrigerating conpartnent and a cooler for the

veget abl e conpartnent are also placed in the upper part of the refrigerator
1 aside fromthe cooler 13 for the freezing conpartnent 6, and the cool er
for the refrigerating conpartnent and §he cool er for the 5vegetable
conpartnent are allocated in a back s?de of the refrigerating conpartnment 2
and the vegetable conmpartnent 5, since the defrosting el ectrode hol di ng
part 152 is_provided in the upper rear surface of thq refrigerator 1 (the
Rool er for E EVFSIY A R CBRSHT GRERE: AR FECSHaN &

" For the vegetable
conpaiintent are. allocated in the back side of %ﬁ refriasrating
conpar t ment ©% Ay %“%%ﬂg?%ﬁf%m%%%paEeﬁeﬁfs%ff% en fﬁeg%%electrostatic

at om zing 10 For 20k clrfdg b dyBs it Ruich Rfoll d@BAbaRg conpar tment 2 or
t he vegetab éa%g%p§¥ ment. §, t&e Fgﬁafhlér érraﬁbenenttz t he defrosted

wat er conveyiRg P Ahdiide danb & 1S9kt Snerh sk it i é@tkingnd the refrigerator
1 lowin cost. sinple in structure, w thout problem even when defrosted

wat er over f Lawsie GaBind@r 0l ainmiedvay k5] &hdbdhs tofpprvidt higadlzeetns ost at i ¢ at omi zi ng
apparatus 200, a m st spray switch 60e for actuating the electrostatic
atoni zi ng appandt us 120Gridestof Dhwnsdneprottvandambieof cofanede@Bicinst al l ed in the
front surface of an openi ng and cl osing door (for exanple, the

ref ri ger at i wgereBmpab-apeiihe srping ist #eity cpdesbBPidded so as to cover the

opening of the front surface of a storage conpartnent (for exanple, the
refrigeratiW&uéonﬁgﬁﬁﬁﬁﬁ?“??m?ﬁmﬁﬁjﬁﬁéﬁ’@?Pﬁgg?ﬁﬁﬁ?mﬁ?$%$%mthe

| t tati tom. zi 1 200 . t 1 th
o cotrostal i DA SRR A2 0%, AP e BEL LS Bl 1110 Lhe

'S app e ectrostatic atom zing

appar at yg 2@9%? in%%&igi,.r%a@edﬁf?,gdgym,{)g% FoshE BAL ST MnpRGnd | Me When the mi st

spray swtc e s contro or the el ectrostatic atom zing apparatus
200 is oper aledn@ildndafhenfdodeh mbdidEovrita GQAB T G kNGt 3 MontiSEr CanN

arbitrary set an operation tinme within a range of a 25predeterm ned ti ne.
Further, it sirSceak$SQorappduipa@idhefd baipit ie régtigetinoshatinenialionezi ng 88
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 2 predetermined time when the mist spray switch 60e is controlied. or only for
a set time by configuring in such 2 manner that a user can arbitrary set an operation time
within a range of a predetermined 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 compartment wherein the slectrostatic
20  atomizing 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 may arbitrary set the time by oneself within the range of the predetermined time
that is set beforehand.

[0143]  In this case, an end of the defrosted water conveying part formed of felt, et

25 is allocated in the defrosting electrode holding part 152 via a filter, and the other end of



apparatus 200 is operated only for a predetermned time in conjunction with
openi ng or closing of the opening and cl osi ng door of the storage
conpartnment wherein the electrostatic atom zing apparatus 200 is install ed.
Also in this case, it is applicable that an energization rinme of the

el ectrostatic atom zi ng apparatus 200 may be set by an 5experinent, etc.
bef orehand, or a user nmay arbitrary set the tine by oneself wthin the
range of the predetermned tine that is set beforehand. [0146] Additionally,
in a case of using defrosted water for the electrostatic atom zing

appar at us 200;.60ea Bk BvelilEal nLllcR sl flonfecRl RMcZicAd4aRRAE At US 200 operate
follow ng the end of defrosting, |lack of water does not occur inside a
defrost ed wakero, 6:Ghdy8Elio@d hGpahd clecidad hadi@Clak oStk @ @de@¥e zat i on can be
performed certainly. In this case, if the end of defrosting is considered
to be taki nighidirg@ami6his rdvited in thh @orede@atraostnat | Agidiatniy Bisegneaippar at us 200 may
be made to operate not after the end of defrosting, but imediately after
def rosti ng #frattinsof tgcogkf ks pefomedpraipdirahy (e @xaiplvent sessgesorabrer defrosti ng
starts. Further, in a case of performng a defrosting operation at night,
it is appli bEBPE 2y .duk o HET PRPIEP BEEFTSE ?iﬂ@m&tnéﬁﬁpm%ﬁd%par atus 200 to
be able to operate, at gn% ti .after .the encL ofb def r.o 1! |C{g% (or the start of
def r ost i ng, "OPHui RFIEPIS TEFHYS A E=0aY 6P tHY HeR ¥ MSst i ng oper ati on
starts. In this cas I I d.wat sed wi thout waiting for
the start of def (?ﬂépsﬁ%f‘%%h%%g?%%&é%%&gf Nﬁ%’f?%s%%?&? iﬁre el ectrostatic

atom zi ng a%?&éﬁe%ﬂ?%e%@&er@?ig%ﬁ%%%@ WS RERIEH whlib§e Water supply
needs not be fed for spraying mst, and 20the el ectrostatic atoni zing
appar at us 20ubdat abizRippi-2NANCeinkdIRe G}, btai Medich ere, it is also
acceptable that water is fed to the electrostatic atom zi ng apparatus 200
from a fieedswwdeesmpaamnbnt tvhatin theodds st aamifirgrappeskis D id iceliiia a supply wat er
conveying part (not shown in the diagans) w thout using defrosted water in
t he def rost plegd mleg eirerode alriphadiovie) cpaimatmdns 81 oF e ¢ohler 13 isplped vt er  f eedi ng
means to the el ectrostatic 25atom zing apparatus 200, at |east two of

suppl yi ng d&w st SHPE GRS EY me{eﬁg&u’t, or in & case in which the storage

compartment wherein the electrostatic atorizing apparatus 200 is insialled is placed in a
lower part of the refrigerator 1 and the cooler compartment 131 or the cooler 13 1s

15 placed in a rear surface of a storage compartment in an upper par: 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 2 material, etc. capable of making use of capillary action,
water can be siably supplied to the elecirostatic 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
sonveying part at least in an area where freeze may occur by providing a heat insulating
material in the survounding, or to place the defrosted water conveying part by burving
the defrosted water conveying part in a heat msulating material of the partition wall and
80 Otk

25 [0144]  Especially in a case wherein the refrigerating compartment 2 and the



89 cooling plate 210, supplying defrosted water by the defrosting el ectrode
hol ding part 152, water supply fromthe feed-water tank, and other neans,
etc. can be used in combination. [0147] (Application to an approxi mte

cl osed space in the refrigerator) 5Next, an explanation will be provi ded of
a case wherein, as shown in Fig. 18, approximately closed containers 2X and
2Y are placed inside storage conpartnghts such as the refrigerating
conpattinent 2, etc., and the electrostatic atom zing apparatus 200 is
allocated in the approximately cl osed containers 2X and 2Y. In the present
enbodi ment , vdgfishisdem@fimén € ara fipeOX iragred par of taseflicaant ad peer faX is a chill ed
conpartnent 102A that is tenperature-controlled to be in a chilled

t enper at ur ethzafigerapp ranprmehehd/a doplorfori8 veggtalie Bon@artragnthrs agi de of t he

approxi mately closed container 2Y is used as a vegetabl e reserving

cont ai ner oplaedhis thy sppst mah Plho effigraior hestte Trom thsaeolyr 43 ot ¥6tted to be in a
veget abl e conpartnent tenperature zone approximately from+3 to +5 C Here,

t enper at ure"oé"(Bﬁf"?eBtlﬁ’@fl&’ieﬁ%"feﬂfér‘B?Te‘gl‘"iﬁeéa"‘a%‘iﬁ’f“gw&aéﬁl@?e {DP%%férdhecont ai ners 2X and
2Y is 15perfornmed by the cooli | at 0 of. the electrostatic atom zin
appar at ug 2881 “f’”ﬁ%”%_?%%%% Ocaéeg_ o%f’%ﬁﬁ? {.%J&mrﬁgflgelms“f‘g S "_f:énef'%e cool i ng pl atg
210 of the 9@%&@%@9@@@&@ [l RRBAAIHTo @ AsGoAR Bhe of the heat

di ssipating tin par aced I1n the side of the cooling air trunk 50,

and the heat a3 ol d fpgr feuPRE & 1 dedigha@C BthelcBoid AR 1R RBIS¥kRL €l y cl osed
containers 2X and 2? (inside the storage conpartnents), the cooling plate

210 20has  acduiphrd€ehibh@thé OB thel vaRisble ciafpartoitar appibail mat-ehbd cl osed contai ners
2X and 2Y in a direct cooling nmethod by the heat absorbing fin part 211.
VWhen t enper st ere ebiztmilg congpathdnf J :pdiiht vedeisbld @mpargremas ehduthet enper at ure, etc.
inside the approximately closed containers 2X and 2Y only by direct cooling
by the déol plergFogitiattemigsOarpagiusi2pitii ipddied & Sordingrafea danerrmertédol out si de of the
approxi mately cl osed containers 2X and 2Y indirectly by cool air 25can be
conbi ned. 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 in structure, without problem even when defrosted water overfiows can be
obtained.
15 [06145]  As for the electrostatic atomizing apparatus 200, a mist spray switch 60e for
actuating the electrostatic atomizing apparatus 200 is formed in the control panel 60
instalied m 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 60¢, It is apphicable that the slectrosiatic atomizing
apparatus 200 is energized only for a predetermined time when the mist spray switch
60¢ is controlled, or the electrostatic atomizing apparatus 200 is operated only for a set

timne by configering that a user can arbitrary set an operation time within 2 range ofa

25 predetermined time. Further, it is also applicable that the electrostatic atomizing



90 [0148] Now, as for the structures of the approximately cl osed containers
2X and 2Y, by form ng detachable Iids to upper openings of the containers
havi ng t he upper openi ngs whose upper surfaces are opening, the containers
havi ng approxi mately cl osed structures can be forned. The |lid may be
provided in the container side, or in an 5inside refrigerator shelf 80, or
a partition wall placed in the upper n of the container, and the shelf or
the partition wall in the upper part the container itself can be used as
alidas well. Further, in the present enbodi nent, an opening (a notch or
an opening) enough for inserting at | east a part. of the electrostatic

at om zi ng afBEruEridt Ryl po OBk ?Ff)‘F‘@l,me?W&e ’Bﬁg‘é"r’m%mth PE"¥SFmed in the rear
surface of the container nd 10pr edet er m ned .bet ween t he
eIectrostatﬂgmﬁfgﬂ?%@ﬁﬁ3%%%§P§%ﬁ§ggﬁGwT?ﬁ?mgﬁgﬁ%ﬁggm?ﬁ% cover 300), and the

ngning in &Qﬁn&ﬁ@&éHéégﬁéﬁ%@%&u?ﬁnﬁ@?'km@%nﬁ@éé&?hﬁ@m&wéﬁmtapprOXi”Hte|y

mMmmto 2 mMmin a st erein at least a part of the electrostatic
atonmi zi ng apPALALHS, 2R0r hSedc-BSalt fchitifk ARenARN AXiIREBly Cl osed contai ners
2X and 2Y fromthe opening (the notch or the opening), and the containers
ar e conf Eguegdides, feblbinasisaapt nbl it Ethie uths beteiftveiperat ure, and have
approxi mately closed structures; therefore, inside of the approximtely
cl osed cont akpef be @dXcamdbe2 ¥nathe isserdefgelept i bl e to tenperatures outside the
containers, tenperature hunting inside the approxi mately closed containers
2X and 2Y | 83&ensAddiiverlizamg a8 oFf gisldpfioftefater Wpe FIAUOHBS SPRgPge t he
approxi mately closed contai ners 2X and 2Y increases, in this case, by

conf i gur i ng*tPHEUEPPE BB SHEPSHEFOMHEE RPEHTE HY BYETPIS%at i ¢ at omi zi ng
apparatus 2Q0 an he openi.ngs of the approxjmately closed containers 2X
% (S)grll(ﬂ 86{%%’ Bg eog | etar cges ndit ogour @%&e V%cfegg&g v%tﬁr é:otggtm

and 2Y to b&° I'na sta erern app?oxinately cl osed

contai neps gk, A ae ik fohDARE LT ARk NRHAN. O kSIS gy Stor age

conpartnent "1 h the refrigerator e predeterm ned gap can be nade

smal | er and ,8RREE iIBES:M4 &0 88Ty hBRE amt, AR Lokl N@mSifReCOme nmor e
unsusceptible to

apparatus 200 may be made to operate not after the end of defrosting, but immediately
after defrosting starts, or after a predeteﬁnined.tima passes after defrosting starts.
Further, in a case of performing a defrosting operation at night, it is applicable to set the
15 electrostatic atomization apparatus 200 (o 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 maintenance free can be obtained.
Here, it 1s akso acceptable that water is fed to the slectrostatic 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 using defrosted water in the defrosting
electrode holding part 152, Further, as a water feeding means to the electrostatic

25  atomizing apparatus 200, af least two of supplying dew condensation water by the



25t he outside tenperature, and controllability of tenperatures inside the
approximately 91 closed containers 2X and 2Y increases further.
Additionally, since the insides of the containers are approxi mately cl osed,
hum dity retention effect is obtained inside the containers due to effect
of noisture in the nano-size m st sprayed in the containers, and due to
ozone effect and radical effect in thg m st, antibacterial, deodori zing,
antifouling 5 and bacterial eradicati R effects inside the containers can
be attained, and these effects increase nore than in a case in which an
approximately closed structure is not fornmed. 10149] (Application to a
super cool i n§PoURRE frtpplying defrosted wateRfyygie defyqgtingclectiopRokiE PERDOdI ment, an
explanation will be provi d§ f a case, in which the el ectrostatic atom zing
appar at us 26#‘?"%“?‘??3‘?&?’7’8‘8 eiefﬁ'g’?tﬁ B BB BE SHPEFERENt , for exanple, the
switching c artient 4, and the switching conpartnent 4 is set a
supercooling freezing (Instant freezing) setting. First, the instant
freezing swidigh 60G (SR £ Bl I8824:P0) ol Perfe@iphded in the control
panel 60, hence it will be briefly explained froma flow of supercooling
freezings It is assyBekpldd@bn Wih6: SWide€ biaRGe GANNARS MBMinfig Wwhich is a
storage conpartnent, in the refrigerator 1 15is cooled to a freezing
t enper at ur e afpfoaimaelvainet egniaipdd £ xrdIiPRtaglplaced Fse stdhike adnipait@iper at ure in the
switching conpartnment 4 is detected by the sw tching conpartnent
t herr ni st or swBas theefrigypatiegrembanpen Adics koishengctdvaticawmizigirpgramonpar t ment  danper
15, tenperature fluctuation is suppressed to approximately 1K After
i nserting a*%tibiledepposFrrroiprd s PEENAE RoMpaltBfings™t 4 t hat perforns
super cool i n? freezi ngd user .20presses a switch on the control panel 60
=gl

(the i nst anP™FIEET; i T RROBBE P OEORPAPY At BlrdserpERedwi t ch 60a to the

m st Spray %mgtqac&%%lure(c% fofied t!}gsz &L tiiie{! {eeee%inggmlnesa Sz%%rengt ?Ol i ,r,]g fr.eeZi ng (in
order to prevent supercootfl ng" bel ng ar egfy recogni zed as "cool i ng too

much, " "i nStaRis- 1y 8e& I AinsideSs HS Gflro@a@ AbDELonBNRSS S QI %0 represent
freezing instantly)). Wen the instant freezing switch 80c is pressed, a

det ect ed t eRREHAL R inp EAGCRSSH DY vdBalid JIBbIRB REACE Skl @b 8 surface
tenperature) of the thernopile 22 is started by the 92
a vegetable compartment temperature zone approximately from +3° to +5°C,  Here,
temperature control of inside of the approximately closed containers 2X and 2Y 15
15 performed by the cooling plate 210 of the clecirostatic 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 trunk 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 1o cool inside of the approximately ciosed containers 2X and 2Y in a
direct cooling method by the heat absorbing fin part 211, When temperature control is
difficalt due to increase in temperature, etc. inside the approximately closed containers
2X and 2Y only 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.



control device 30. Wien an estimated tenperature Ti reaches around -2 to 1
C by repeatedly calculating and estimating a surface tenperature of the
stored product inside the switching conpartnent 4 on a periodic basis (at
every predetermined tinme interval), |lowering of a set tenperature in the
sw tching conpartnment 4 is started sogghat the 5switching conpartnment 4 is
gradually cooled to a | ower tenperature. \Wien cooling proceeds, a
supercool ed state is released at a certain timng, and noisture inside the

stored prod fr i ' AN Y0 AT o TIR - wgeges, instant
{2k |1 82 %%gy@gﬁ%h&%@éaw Bl G hDBoPlSLI: el 1197

freezing is perforne W ng cool air Tapidly into the swtching
conmpar t ment y oy dRYendtRUBE b Dpel J36irsELf QbR AN, hdlippdper in order to
freeze the parts other than the noisture as soon as 10possi bl e, and when
t he pans ot hefindsh@se tfper stis bl bRening, tecaitiars hsupepgeahiugidedezi ng i s
conpleted. Wiile the user is manipulating the controlling panel 60,

pressi ng t herictrgt canie frmed z Nivgid snay beotnovB@E R tharrchigyer fidsrarinag control of
"instant freezing (supercooling freezing)," it is displayed on the control
panel 605thémﬁﬁ@ﬁ@®%@dwﬁﬁ@O@ﬁW%M@hﬁmﬁkﬁgfﬂhﬁwwﬂPﬁTﬁéTTW@mﬁbove descri bes an
exanpl e wherein tenperature detection in the 155mﬁ%ch%qgﬁgonpartnent 4 1is
per for med b§rdtiieblinr PemTiey wHibES 1R 8 o RSB " "SR Y Fenper at ure -
detection of .the staored product 2 hat is put in.s formed by the

t her nopi | e ?5% gy e PdpEsy o3 é“é“é‘Eéﬁ‘%‘ﬁ’S‘F“ég(PH"é‘ih,"r ?“g"?”g“é“%grrpl e, the
tenperature_jn.t SW.t chi : j the thernopile
22, and by 8“5’5%% fﬁgm’%ﬁg‘é 3@1‘“‘“‘32“9’% t Zeqegt\gm@t?%ﬁfénﬂégng gﬁ%gi%% grrée%rg{aydarrper 15, the
tenper at ur e j.Rpit RE 50 061k Bhed AL DB offinQnBinGORE L Ol | €d. That is, it is
al so applicable to have both tenperature detection of the air tenperature
i nsi de tipe SicQf-AGR G RAINRHecRuReidempaapiires dBt@ctmone 6k t he surface
tenperature of the stored product performed only by the thernopile 22,

whi ch is a teapenatmitheo@aheio th ngtaheanst as p@db pdstibip.ge.al so appl i cabl e t hat
the tenperature TI of the stored product during a 25supercooling freezing
process is dinetlely 0dfirsplodynsuin i pantrbeeni & kst y arpéhpHep@itont rol 93 panel
60. It becones possible for the user to see the surface %Qyperature Tl of
the stored ﬁPBHH&H?”&W@“%Héﬁ%w%mﬂFé@W%@%m@?ﬁFﬁgm%?mﬁﬁ%ﬁ? bl i ng freezing,

and nor nal ffrror?x %Ioge%ing; glgecnbtch or the opening), and the containers are configured to be

13 insusceptible to the outside temperature, and have approximately closed structures;
therefore, inside of the approximately closed containers 2X and 2Y are insusceptibie 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

20 predetermined gaps between the efecirostatic atomizing apparatus 200 and the openings
of the approximately closed containers 2X and 2Y to be blocked or sealed in & state
wherein the approximately closed containers 2X and 2Y are inserted and installed 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



[ 0152] Now, supercooling freezing (supercooled freeze) will be described in
nore 5detail. The refrigerator | according to the enbodi nent of the present
invention maintains a stable tenperature environnment that is necessary for
realizing supercooling stably, including a control nechanismthat controls
a tenperature and cool air, such as agfenperature, a wind speed, an air
volunme, a timng, etc. of direct blomng of cool air to a food item a
structure of a casing, etc. that houses the food item a device or a

cont ol 10mBEhAR S AL APLELIL AR CORAEH) 00 b SHRELERDL T NG necessary

for realizing releasing of supercooling certa , and a device or a

control nechARhSMd HabxRLOYEIBES ndniSl itk el isGhaiha neRP®E der ed necessary
for rel easing of supercooling. Further, the refrigerator 1 also includes a

function of coa@@dd Bigwamet: bR iNGe fas-sipmliRk@ing Reebéeazisngd of good quality
after rel easing of supercooling. 15[0153] Here, supercooling freezing is

di vi ded i nt érefd ozene st ap s radisal £kl iphs macaOvadiond ce@ozinggodouiitem t enper at ur e.
(1) Unfrozen state: The food itemtenperature is equal to or higher than a
f r eezi ng> poind bacefial pladeatiorodfeqit inside the containers can be al{a'gx)ad, ggﬁt@pe(ggwsi ng state: The
food itemtenperature is equal to or |ower than 20the freezing point of the
food item BAESTHE® BHGY? FEThI I WEPPrPEpElplosdsuyeBreigoblifided to be in the
supercooling state since the foqd itemtenperature keeps on dee

(3) Releasi%&mﬁf @ﬁﬂ@?ﬁﬂ8VVW§““¥W%“W8%H”WFEn1tenperature returns to the

freezing point frﬁ&&%n%%&%%ﬁ%&%ﬁﬁmﬁﬂH plsh Do Wo lillaPa LG, f r €€zi ng poi nt.

(4) Start of freezing reezing conpletion state: A state wherein the
food 25i t em6AENESEdsNE: didnBfifd ArRQbMLs in@uPNREL LhARSI tion occurs (if it is

water, liquid water is 94 transformed into a solid ice), and the food item
remal ns 18t gnfpaidemd fAr HOORPE (1R kWikcBing compartment 4, and the switching
compartment 4 is set a supercooling freezing (instant freezing) setting.  First, the
instant freezing switch 60¢ (supercooling freezing) is provided in the control panel 60,
hence it will be briefly explamed from a flow of supercooling freezing. It is assumed
that the switching compartment 4, which is a storage compartment, in the refrigerator 1
15 iscooled to a freezing temperature (for example, approximately -7°C).  Anair
femperature in the switching compartment 4 s detected by the switching compartment
thermistor 19, and by opening and ciosing the switching compartment damper 13,
temperature fhuctuation is suppressed to approximately = 1K, After 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 602 to the mist spray switch 60¢) (here, instant freezing is supercooiing
freezing (in order to prevent “supercooling”™ being falsely recognized as “cocling o0
much,” “instant freezing” is used as another expression to represent freezing instantly)).

When the instant freezing switch 60c is pressed, a detected temperature processing

25 (estimation processing of a swrface temperature) of the thermmopile 22 is started by the



(5) Freezing conpletion and freezing reserve state: A state wherein the
food itemis frozen after undergoing the process of (4). [0154] Now,
freezing points of najor food itenms will be described, The freezing
5pointl. 7C for beef or pork; -1.3C for tuna; -1.7C for potatoes; -1.2C for
strawberries; and -2.0C for apples (bgpk for reference:

Sougo- syokuryo- kogyo, 1975, p. 922). 155] There is a condition necessary
for entering sueprcooling (to nake a food itemreach a tenperature equal to

or |lower than freezi oint i f tate) 10 diti f
pronot i ng sﬁﬁ@?é%gf%ﬁbQ%P%ﬂ%??%%yﬁggﬁﬁgéﬁg%%&%%?%%f1?2Q?%gche80?nlalon o
supe [ I K ( I L0 I i th
suber ool | nrbat Slulathe e Bl S idd whaboldor o SRIGLALARAL O (€, 08, 19 10

qual ity of £D&.ikRRGokbfdkd 18] 2 deSoUREY (G RLET dkRZRBwhMnkAN),and (5). Wen a
sufficiently increased supercooling degree (tenperature difference between

t he freezi ngwpakbta s@fientphende @OBk shii@ims adigha@inchbl R BPEE &l th: @er eached by
supercooling) is obtained by controlling (I ) to (3), the effect does not
di sappeaf bywifck)e camghrtfnbt 4 istdoveiredopled 0 2 weasepeniver eWheraogimper cool i ng state
i s mai ntained, when the door is opened for a long tine because of noving a
food item i prowedd. apurercorledgtar éstrelitaged piercartaiprtioninigs and pgrturetingidp he hi gher t han t he
freezing point, and a tenperature inside a supercooling conpartnent
becomes, f oFOrRd@ItANY Eecresdnmtdisey. ohfeotinpeier fevennge BftE4the super cool i ng

state is rele seg the process is started again fr n1tﬁe state (1) once
agai n. [015%T%%% ?#@ﬂ@m§?§85§§$§“%¥ ?ﬂwﬁ%%°%§?ﬁﬁf¥%°b%'ﬁg§%§|bed.
Font oo UMM D BB R A SRR, 0 e B
is ins enp ed pc@ﬁbl@; and when the parts other than the moisture is frozen, supercooling freezing is
completed. While the user is manipulating the contrelling panel 60, pressing the
instant freezing switch 60c, and performing control of “instant freezing (supercooling
freazing),” it is displayed on the control panei 60 that it is during “instant freezing.”
[0150]  The above describes an example wherein temperature detection in the
15 switching compartment 4 is performed by the switching compartment thermistor 19,
and temperatere 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 compartment 4
20 isconwrolied. That is, it is also applicable o have both temperature detection of the air
temperature inside the storage compartment and temperature detection of the surface
temperature of the stored product performed onty by the thermopile 22, which is 2
temperature detecting means.

[0151]  Itis also applicable that the temperature T1 of the stored product during a

25 supercooling freezing process is directly displayed in numerical value on the control



25food item A condition for supercooling in a supercooling conpartnent
(the sane as a 95 supercooling space) in the refrigerator in the present
invention will be described. The points to be noted at the time of setting
the condition for supercooling are a coo speed, and a difference between a
| owest mark (a tenperature that is reached in a supercooling state) of a
core tenperature of the food itemto Bé cool ed and a freezing 5point, etc.
if the cooling speed is too fast, the food itemis cooled in an uneven
state of tenperatures in the entire food item hence, a frozen part and an
unfrozen papielab.e ifemeratvstic(foriie e fofsertenedachetumedne Thdtsur f ace tenperature
and the core tenperature of the food itemis large). Since an ice crystal
grows from apred meluriped dedk eawergss et ¥pupeespling isers ¥¥Pg™al part of the food
itemis frozen, the ice crystal grows fromthe ice nucleus 10 by

i ntroduci ngTfP&ESre in an unfrozen part. As a result, a large acicular ice
crystal is V\guc d. The acicul.ar ice stal .or .a Large ice crystal

gener at ed b@%glenﬁg%F?@?NEF%%m?%%%?a?%%%%e?%éﬁﬁ% %%%FégﬁPﬁ or destruction

of cell S5 a@%if?ﬂﬁ?&n :raiopi ic&ﬁﬁngq% th.ta Q&okiimgxﬁ Gptfne ,Brélwn'&&.ﬁgi . the food item

[0157] The resu I's that original juiciness of the food itemis reduced,

nutrition sugh.hoaskkfe i ARt tlaSis hRAUELTs reaiddy fub@cobi@Xt Ure gets worse.
Meanwhi |l e, too slow a cooling speed is | ess of a problemwth maintaining

of the cool ismgy, tiadigg,a chiko! heShadisp HRtoeBiswidndpetdie asprablialyucbhs 4 he food item
getting worse by a gromh of bacteria and oxidation, etc. because the
unfrozen st atperitere |l2eigtsireh edhir vilnat, aitigjngtelveofidgméat reng Se @rtpg prevented from
being long by cooling so as to make the difference between the surface
20t enper at urfed g = sthyveturg oF a2 tngngie frathgpses tafedd eyt derieqfacoP¥dezi ng poi nt, and
by increasing the cooling speed_s%:that the te Frature gujckly reaches a
| owest mer k BFhapEhY e e EREE feuresAting REEHE) RYCYEPETEBBE i ng when t he
terperature [eaches, a Loner SLULE,  COHAl.Lo,Of b OMEL, LNAR Lhe freezing
point On a §&ﬁ$?888?|ﬁ6 SPRY RV G R CPRT e PEREEESAFE Cont r ol and cool
ai r condi t I Qv@a!cpg o nrﬁliglelréd nﬁggm{'] 909%1@%3%11%% Jugcgc%gl . t%&fa%@@fﬁé}gm??pm nt, until
the food itemreaches the supercooling state equal to or |lower than the
also includes a function of cooling and reserving for maintaining freezing of good
quality after releasing of supercooling.
13 [0153]  Here, supercooling freezing is divided into five states as follows according 1o
a food item femperature.
(1) Unfrozen state: The food item temperature is equal to or higher than a
freezing point of the food kem,
(2) Supercooling state: The food item temperature is equal to or lower than
20 the freezing point of the food item, 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} Releasmg of supercooling: The food item temperatore returns to the
freezing point from a temperature equal o or low than the freezing point.

{#) Start of freezing o freezing completion state: A state wherein the food

25 item reaches the freezing point, a phase transition ocours (if it is water, liquid water is



96 freezing point, and until the food itemconpletely freezes after rel ease
of supercooling are respectively perfornmed in a continuous or phased
manner. In order to resolve such a problem, there is also a nethod to add
an antibacterial function to the supercooling space. As the antibacteri al
function, there is a nethod of using ultraviolet or ozone, 5and so on.
[0158] I n the present enbodinent, the &tectrostatic aton zing apparatus 200
is installed in a storage conpartnent (for exanple, the sw tching conpa
unent 4) that perfornms supercooling freezing. By installing the

el ect r ost at Fesigmehinwia ngid dppand deded 2OOremeiprcaha eyt FEPERstt i ng state i s

mai ntained, it is possible to spray water droplets that 10are made into
nano-si ze mi st by@gﬁﬁﬁﬁgﬁﬁ@kﬁﬁém%@§€%¥ﬁ§¥%ﬁﬁﬁAé?%ﬁ??ﬁﬁﬁe%Bbaratus 200, and
a grom h of bacteriag and oxidation, éc. can be prevented by ozone,
radical, et ™ HGAHE: CrLE ™R P?“Fﬁgﬁlfore, a refrigerator and a food

reservation 0@?4{] hOQO\L’ %eéz:fr];?%ori %Igflmgj%rrr%cgﬁ{emé 1i1?}€£eie%#r@§0d NL%% it is possible

to prevent {ha the origrnal juiciness o ood item1S reduced, that

nutrition suGh:@s;trEe.AM R, 26dthol iShal SHGEGonLRARG. biAL, t he texture gets
15wor se even when the unfrozen state is | engthened by making the cooling

speed sl ow andudiBk bl D Hhe (SdiRer £aRhi-Gusd abianbabeyd 1bong tine at the
time of controlling supercooling freezing, and further, since the food item
can be preseryed in a s upercoolirtg state (unfrozen state) for an extended
period, it is possible to obtain a preserved food whose thawng is
unnecessar y[0i87i giflead is § whdiionessssgnier desringveiqeelds (2BAurIfkEilh such as free
amno acid is not reduced, and texture is good. [0159] Further, since it is
possi bl e t orapraagmoate padliDY s tha affesing PP ER RO Mo nano- si ze mi st
the water droplets can be sprﬂ%e uniforn1%Ain thedétgrage conpartment, and
a stored?i t EWE RHRTF RS GNEE PIETRH BT PPE AP JREEE™ By t he wat er

dropl ets made in?o nano-.si ze 'SL? Therefore. a stored itemin a
super cool i n§'Fs] %?meg,maep?fhgr“ggf {iqr)]tué . ’iaﬁonatlﬁ%gﬂrg]&slé’ % Ihg 1réezing state, and a

stored it enktht@ arky sQ&EMezi&gngij,%‘ Sheftlofs fgﬁ@eplﬂ@ qlﬁa@t@tof fk ©8dem that

is supercooled frozen in (4yand (5).  When a sufficiently increased supercooling
degree {temperature difference between the freezing point of the food item and 2

15 temperature reached by supercooling) is obtained by controlling (1) to (3), the effect
does not disappear by (4) and (5). However, in a case whersin a supercooling state is
maintained, when the door is opened for 2 long time because of moving a food item in
and out, or a set temperature is equal 1o or higher than the freezing point, and &
emperature inside a supercooling compartmeni becomes, for example, equal to or

20 bigher than 0°C and the supercooling state is released, the process is started again from
the state (1) once again,
F01561  Next, the processes of {1) to {3) will be described.

First, an explanation will be provided based on an examination result at the

time a shice of beef with a thickness of 18 mm and a weight of 150 g is insetted as a

25  fooditem. A condition for supercooling in a supercooling compartment {the sams as a



97 and prevented fromdryness, the quality of the food item does not get
worse, and the refrigerator | capable of keeping itens fresh, clean, highly
reliable and capabl e of perform ng cooling, freezing, supercooling and
supercool i ng freezing can be obtained. [0160]In a case of supercooling
freezing, a tinme (a tinme for which a supercooling 5 state and an unfrozen
state can be kept) it remains in an ufffrozen and supercooling state in a
tenperature zone (around -10C to -1C) including and around a | argest ice
crystal generation zone (-5Cto -1C) is long (the tine of passage is |ong)
conpar ed t osupgoniirie sfeped thengfiigsratol hinttherpresdy ipenfigngyill ketdescritwever, in a case of
a supercooling state, even if the tinme of passage in the tenperature zone
(around - 108betrpints P&y nqidet Profimig! Ehise ha @t PerreTeRlirg ¥t 41°°Y¥8ner at i on zone

(-5Cto -1C) is long, an ice crystal after being frpozen does not becone
| arge, and gfﬁ?ﬁ’r%‘%?ﬂ’g?racﬁlbem?f"’fag?‘%/ﬁw?%alteﬁ’ger%ti’rf/g‘fﬂgsi rgm%ér‘l“ ‘be produced. Iit
freezing usig. e LEMMELA U L.AONS,L RS I 09, a0ds AL oundt he Targest i ce
crystal tenperature zone, t epvvay o*h supercooTl ng freezing in the present

inventiog i Foirfd e@:.e\’\ff{hg ﬁﬁﬁdg@&e&@bb% Jb@fe;@uh@l;n i§c§5§ileé in bEEhefeh Vit & S are formed in
| arge nunbers, and it is a high 15quality freezing. Further, in the

super cool i NGmp&RG & iNGe dnbire kR, BRSNS frbBYRRLAOM unfrdzenipsre gONf i rmed t hat when a
supercooling state is released, freezing starts, and an itemis conpletely

frozen aft egentimelig oiffagneabaphrasie durfan snpirotre sidaliceorahepeiune af t enper at ure does
not change; however, when the item undergoes the supercooling state, even
when a ti nethkfood pdedslates. paws antibrrcoggherehidohan ifesiclepsgps enyset  gener ati on
zone is long (even when it 20remains in the largest ice crystal generation
zone for a PB®GEYEAE)of AT emdelqzerythp ip eredd agpt Em PHigiickse crystal s are
not enl arged, are fne and approximately evenly faormed in the whole food
item aﬁa sgb‘é‘ﬁfi{%’fgi“??&mfer”é@f%‘&e’b?mgo d”‘%ilféﬁ%@ a%{ﬁ‘%gﬁ%"‘f)sg’”or nmed, in which
poi nt, the supercogling.freezi in the es Lhvent i can be said a new
freezi ng rre_f"ﬁg“f’ ‘2 e(?ff%ﬁﬁcemr’%n?ghﬁ%wﬁfgg{i ﬁ%‘%%%ij%’ft‘i’%“%"“%%d i t em under goes
a super cool i SLAhE oBUERul §r 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
15 as free amino acid is reduced, and the texture gets worse, Meanwhile, too slowa
cooling speed is less of 2 problem with maintaining of the cooling state, but is a
problem with the guality of the food Hem getting worse by a growth of bacteria and
oxidation, etc. because the unfrozen state is fengthened. That is, the unfrozen state is
prevented from bemg long by cooling so as to make the difference between the surface
20 temperature and the core temperature smali until the freezing point, and by increasing
the cooling speed so that the temperature quickly reaches a lowest mark of the core
temperature, and releasing supercooling when the temperature reaches a wemperature
equal {o or fower than the freezing point (in a supercooling state),. In this way,
temperature control and cool air conditioning until the food item reaches the freezing

25 point, until the food item reaches the supercooling state equal to or lower than the



98 a freezing process after that takes a long tinme, since it has little
effect on an ice crystal condition; however by performng freezing rapidly
when the food itementers a freezing process after the supercooling state
is released, a possibility for ice crystals to becone enl arged gets much
| ower, and the food item of good quality can be gained. Further, 5 since it
is also possible to avoid a | owering $amctor (for exanple, bacteria growth,
etc.) of the quality of the food itemother than the factor related to ice
crystals, freezing of better quality can be perfornmed [0162]in the above,
it is described WAl kdd bk ROk colpE@s GedhieR@irdad of Gpekobrgm t hat has
entered a supercooling state is rereased from supercooling and is frozen;
however, thesspdlidy REcMEres Snfintois@r fiaeenenbhelnfogiado ietobrmichat has ent er ed
the supercooling state. As for an advantage of supercooling preservation to
keep the supestosldcrgs sdoamethw tb iidut aftberil Agetichte deoedrepalign i s in that since
the food itemis not frozen at all and ice crystals are not generated at
al | even t hoergh Ashie sht@ederitfensiidnsthyst i6 s wehuip! ainza P EdpeT %ttire equal to
or lower than a freezing tenperature, i.e., a tenperature at which the food
itemis fro®ér M5under normal conditions, the food structure rarely
undergoes a_ transjtion due.tpo ice crystals while bei reserved at a | ow
t enper at ur e{.m%?es]&ﬂ\?ﬁfefe(‘ihemg?d?%enf’%ﬁé‘?é{&méta?rﬁﬁ%? Igfmﬂlf‘zgpﬁ%sg? } igcti ve in preserving
freshness on_the. poi @ j 1.Gal: fit he food item can
be prevent e‘é’?w]{ag%él] aﬁtg{%%e Jg %“r’]’%{“gg!é%“%‘%p%g‘}ﬁ %@;&?A\;gﬂ&%ﬁr}ﬁgﬁl tgra)mlmow tenperature
and bei ng ug%&é%gm%mnéﬂﬁeeﬁtgt agNRERY e BRcRERR @BkizinEMBRtdON (super cool i ng
20preservation and supercooling freezing). Further, since the food itemis
in a super capl kg 2 SbatRiaRadeiSnainhindd it fofshlanspsdy aker, drdplkatiet | S no need to
thaw the food item However, the supercooling state is an unfrozen state,
and wheno nois tedeentd Mnt-Hie ofio brlopetgmiiesicumnfttgzemizng pampi Hf.ane may be used
for grow ng bacteria or various chem cal

a growth of bacteria and oxidation, etc. can be prevented by ozone, radical, efc. 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 texre gets
15 worse even when the unfrozen state is lengthened by making the cooling speed siow
and maintaining the supercooling state for a long time at the time of controliing
supercooling freezing, and further, since the food item 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 nuwition such as fres amino acid is not reduced, and texture is good.
[01591  Further, since it is possible to spray water droplets miniaturized and made mto
pano-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
info nano-size mist.  Therefore, a stored #iem in a supercooling state, a stored item in 2

25  supercooling freezing state, and a stored item in a norma) cooling state can be kept fresh



changes, but it is considered that food quality can be nmaintained in a good
state by 25perform ng supercooling freezing to have a food item frozen
after undergoing a 99 supercooling state as in the present invention.
Therefore, preservation in a supercooling state (supercooling preservation)
may be inferior in food quality to (require nore attention than) that in a
frozen state (supercooling freezing);%however, preservation in the
supercooling state is in a |l evel without problemwhen it is a 5short-term
preservation (for exanple, about one to three weeks). [0163] Now, the

el ect r ost ataepradenid frinngyrapparqativs 2OD0d st dapsinediet worsg, 284 ¢ age conpart ment
(for exanple, the swi tching conpartnent 4) wherein supercooling freezing
control is rpfdesrayr iedbaliagf kirempiser fesbdlew Welll whdlaed rafeeh start (for

exanpl e, control of the instant freezi n?ﬁ)swi tﬁch, 60c f rms(g in the control
panel 60) ORIIDTE SR BIFAY SPPEBTICAY EHITOYEE TSR HES “B&Operated in the

m ddl e of supercoolin reezi.ng. control . Her t I Jostatic atom zi ng
appar at us 2{88‘% hoiﬁflﬁasg%ffs‘épg‘ico ’5ggffe|ezr’ﬁg %uﬂet(as“%epfgfr%}ﬁ@grsllﬁ)g?&%ﬂggredet er mi ned

tenperature_ (for exanpl - { 80P8! 8k bl bAGoRQkat. i.e., 0Cin a
e A e e Ry HATRY S, & LAIRALARML Ll SEZL AT R

case of Wwat®r) at eat absorbing fin part 211 of the cooling
plate 210 of @%\9&&&@%9@%&@@@@@&; ihhddng haSrGANRRSEE: drydat he heat
15absor bi ng fin part 211 does not freeze, [0164]' That is, when the instant
freezing Swh&hioSRee LorRAd) R idah@neGiBn b @isagpanely) GOpirst openat ed, the
supercooling freezing control is started and the tenperature in the storage
conpar m ent frdeSingyt ackalbazingeer diseds. nanese pie wireropfma e et iftfife el ectrostatic
atom zi ng apparatus 200 is operated sinultaneously with start (for exanple,
mani pul at i otimodf paskaee Bietroperpitre fae@mindg Soor-£ 1K) @e)@:'fgcslred?é%fsti‘ﬁ the control
panel 60) of supercooli n? freezi nq control or after a Iagse of a

pr edet erthi newstal Engation ge TSP O I0E SR R G AT PRESFAGE Bt rol , then at
the time a detected tenperature of .the switchin onpar.tnent thermstor 19,
whi ch is thBeepyglage. ffé‘ﬁ%?"é{? ye““ﬁ“é?‘élﬁet‘fen“éy%éaﬁ‘sb?gr(’i%“r‘”df hfé‘ t her nopi | e 22,
uhich 1 LN o e ond o SIRELAL UL ARLEGH] A hEARex £ARE Used as a

substitute) St Bi'te e ‘storag conpartnent (for exanple, the

switching c %H;Bé’gt&rmg, th%)wa{z &%%@&liEMGﬂgmé S ARChtion is a new

freezing method in that small ice crystals are formed in large numbers, and itis a high

15  quality freezing. Further, in the supercooling freezing in the present invention, it is
confirmed that when a supercooling state is released, freezing starts, and an item is
completely frozen after undergoing a phase transition state wherein a temperatare does
not change; however, when the item undergoes the supercoocling state, even when a time
it takes to pass through the largest ice crystal generation zone 1s long (even when it

20 remains in the largest ice crystal generation zone for a long time) in a freezing process
after that, ice crystals are not enlarged, are fine and approximately evenly formed m 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]1  There is no problem oniy if a food item undergoes a supercooling state even if



100 tenperature, the operation of the electrostatic atom zing apparatus 200
is finished. [01l65]Here, it is also applicable that the electrostatic

atom zing apparatus 200 is operated in a case wherein the instant freezing
switch 60c formed in the control panel 60 is operated, and supercooling
freezing control is perforned after a | apse of a 5predetermned tine. In
this way, since dew condensation waté&g8 can be sprayed in the storage
conpartnment by the electrostatic atom zing apparatus 200 before
supercooling freezing control starts, preservation in a supercooling state
Of Preser Vatdcomhg hfceds BLIRE RO} ioRGinfer @ezi g lisk affe: wanicheysper formed in a
state wherein a stored itemis noisturized. 10[0166] Here, in a case when

t he hi gh- vabidape npasery supping fredg DB voén hhbodlecrensfraeipe at oni zi ng
apparatus 200 may be damaged by dew condensation or freezing, it is

appl i cabl e fraes aemhe feperdeplls sigo Istdrgred. p oosebilisUpprey B © P980° of t he

el ectrostatic atom zing apparatus 200 as a_ se %rate n?ﬁger w t hout form ng
it integraldiep ﬂe%mvﬁéov@lﬁé’@tﬂf’e(fg‘{dé@i’efga?wlﬁﬁg SBPAF at 8200 as a kit, and

to install the high-voltage power 15suppl rt 250 par at e nenber,
not in a5st%?%@@“&Hﬁﬁ?kf%%ﬁ??ﬂﬁﬁF@%ﬁmV%ge%%ﬁ?ﬁ%ﬁa%§§ﬁéﬁg%%§having no risk
of freezing, or dew candensat i J.J ~ &r, in a case in
whi ch the e*%%¥¥%%?§3¥%§% %%?%%Hg%%%ﬁgﬁggEgkg%%&ggﬁfﬁg%g%ﬁed in the storage
conpartnent[Mﬁﬁ&ggawgggg&cooling freezing or freezing is perforned to
perforn1fre%z g preservation by providing a heating means in a vicinity of
the el ectrogi@f i Cin20alc0dTiiZd JREriPRAT @k pent 200 weena Whtirntihersg 0ol i ng pl at e
210, the electrode holding part 220, and the discharge el ectrode 230, etc.
are frozen, ekd@y spatobe; surfiy ozed floy sappbojinngda@foedngdeteiccibiecurrent to the
heati ng nmeans, and the electrostatic atom zi ng apparatus 200 can be used
agai n i riedisat ekysimkeirete e feod ipethebureaepdiss tecrtrinesEsr ddo conpar t nent
rises. The electrostatic atom zing apparatus 200 operates al so when the

m st spray 25dvinteh! GOECRHERE PRI HERRATIPBIVNETET Y s control | ed.

freezing the food item is in that since the food item is not frozen at all and ice crystals
are not generated at all even though the food item is preserved at 2 temperature eqgual to
or lower than a freezing temperature, i.2., 2 temperature at which the food item is frozen
15  under normal conditions, the food structure rarely undergoes 2 transition due to ice
crystals while being preserved at a low temperature.  Pre servation at a lowet
temperature is effective in preserving freshness on the point that varions chemical
changes of the food item can be prevented, and both advantages of preservation at a low
temperature and being unfrozen can be atiained 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 an unfrozen state, and when moisture in the food
item is unfrozen, the moisture 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 foed item frozen after undergoing 2



101 [0167]1t is also applicable that as an initial setting of the m st
sprayi ng apparatu el ectrostatic atom zing apparatus 200), the operation of
the m st spraying apparatus (the electrostatic atom zi ng apparatus 200) is
set to operate only when the m st spray switch 60e is mani pul ated, and a
sening of a timng (setting the timng of the electrostatic 5atom zing
apparatus 200 to operate, such as whedher it operates and stops in
conjunction with control of the instant freezing switch 60c. whether it
operates at predeterm ned intervals, whether it operates and stops in

conj unct i 0RuYMebdinRENE RGhePREerEhRBiAY BErcBred@@EnatiohRkher it operates and
stops in conjunction with an outer air tenperature or a tenperature inside
a storage GonRaihdEnsupwbelifiefesirtatiopandiéserand fot opdtvikn conj unction 10w th
on and off of the conpressor 12 or the cool air circulation fan 14, or
whet her it (epeératestcant tsh)olps iniaffozn fitumoriconbgirechHrO e g and cl osi ng of

t he danper device, and so on) or an operation tinme when the m st spraying
appar at us (Prdvsvatinde by waerering seiednit ¥ ERGVEpPRFAERS 00T “ oper at es can be’ set
afterward when a user selects a coggartnent th the conpartnment sel ection

swi tch 6Da. PSreperrdyHe & penperiy Et"é*@‘fet"i'eﬁi\éﬂ‘i n a storage 15conpartnent

wth the te rature, zone tr.ansf.er sw 6 i.n.whigch case the
el ect r ost at{%%at 7 enegecg%%écr%‘fmd‘?n ahjg‘gbcﬁ%gg?gdea to ggper ate in conjunction

with contr ol ol RnQLAGE, SORLER, SibdROCH WG EMRARALUTES TN Lhe of her

st orage conpartnmen openi ng and cl osi ng of the or on and off of the

conpr essor d2,:0l.dibes fBime@inky KlopFddiahvu@neduan widstraRdesapion, W t hout need
of controlling the mst spray swtch 60e. 20[0168] Further, by i ncl uding

bot h a di r eGhtot GMeitRGnt@eszink kuiftk c@Fgmans thachintrélpbnet@d4fi Ng air trunk, and by
installing a flow volunme control nmeans such as a danper as well in at |east
one st of@gesuganpiag freveing sonsd, g miyde neskeeed intthqreiddd dlserereeplidini t ch i ndi r ect
cooling and direct cooling, it is possible to provide the refrigerator 1 or
a storage ifretinatioviy! a Hereohertperasginiomizng aPawiie fWishruldhe it fr eezi ng, nor na
freezing, supercooling freezing and 25supercoplin re%%ryation are

swi t chabl e, iHfd %ﬁ%ﬁ@@%ﬁ%ﬁ?‘ﬁ%ﬁ@ﬂ’ﬁ?ﬁﬁ@? grgRle f tEPegye of

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]  That is, when the instant freezing switch 60¢ formed in the contro} panel 60 is
operated, the supercooling freezing control is started and the temperature in the storage
compartment is gradually decreased, and in the meantime, the electostatic atomizing
apparatus 200 is operated simultaneously with start (for example, manipulation of the
20  instant freezing switch 60c formed in the control panel 60) of supercooling freezing
control 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 temperature detecting means, can be used as a substitute} installed in the storage

25  compartment (for example, the switching compartment 4) reaches the predetermined



102 el ectrostatic atom zation. Furthernore, since it is possible to swtch
(choose using) indirect cooling and direct cooling, a storage conpartnent
(for exanple, the switching conpartnment) can be made under high hum dity by
switching to indirect cooling, and can be used al so as a vegetabl e storage
conmpai intent capable of maintaining a high S5Shumdity state by spraying
nano-si ze mst, hence it is possible i@ provide the refrigerator | or the
storage that is clean and capabl e of preserving a vegetable fresh. In
addition, since the electrostatic atom zing apparatus 200 is allocated in
the storage,g mr&%%aono%mé oI55 RlnfrideQpRYRRLY i$MGAYa f | ne nano-si ze mi st
in the storage conpartnent, perform bacterial eradication, provide

anti bact eri glesef fied i ishk ﬁfc%e&zft@ﬁgaﬁs&.tm&ﬂﬂixﬁé%&ﬁlﬁsﬁﬂw ng, 10etc. inside
t he storage conpartnent(ﬁ?0169]Further since as a high-quality freezing
function, aoskRereesd iRgnfl-enthiigeAltreich 6 fhimeatioptatoimecaddi tion to a
conventional instant freezing, and further, the electrostatic atom zing
appar at us ZGDSmmmw®SManmmﬁem@%ﬁhﬁmﬁﬂﬂsp%mﬁﬂﬂﬁ%%?E@%afﬁhigh-quality
freezing capable of preventing drying using |ess energy than a conventi onal
150ne, tﬁatmw%Wmawd@ﬁErva%ﬁviwﬁe¢W@@%¥%§mEaﬁw%%“W@EFF%@H“@S a nmeasure for
gl obal environnent, can be realized. [0170 %%E r nor e i ntroduci ng cool
air ina spﬁ%@ﬁﬁﬁwmﬁﬁ??%Fﬁfﬁﬁm§ﬂﬁé?688§ﬁﬁafﬁﬁ 3“88%%?”@& a cooling

structure capabl e o[ controllin ur es wherein_cooling tenperatures
can be chang%ﬂm?ﬁn Imﬁﬁﬂﬁﬁﬁa% mgq, e?gwf? an egfect that supercooling

20t reezing of eréai)ohn %%.21{1%%&6984 ;!‘ég"!) gdﬁg'stgé @hm st&%r!teg% realized, and

further, since na 0-sl ze m st ‘can be sprayed, it is possible to perform
bacteri al eradi,gation, provide antibacterial effect, and prevent drying,
etc. inside the storage conpartnment with a structure and control of a
refrigenat org:édiat piss iQkse indif ey RitvoBigesbsubioRrt Lilef denvent i onal one.
25[ 0171] According to the present invention since an infrared sensor, for
exanpl e, i S electrostatic atomizing apparatus 200 may be damaged by dew condensation or freezing,
it is applicable 10 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 to install the high-voltage power
15 supply part 250 as a separate member, not in a storage compartment, but in the control
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
220, and the discharge electrode 230, etc. are frozen, they can be unfrozen by applying
an electrical curvent to the heating means, and the electrostatic atomizing apparatus 2090
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.



103 used as the tenperature detecting neans, a surface tenperature of a
food item can be neasured, a tenperature (for exanple, the surface
tenperature of the food item closer to the food item can be detected, and
t hus, success rate of supercooling freezing rises, and freezing
preservation (supercooling freezing) of fine food quality can be provided.
5[ 01. 72] According to the present inveqyion, since a supercooling freezing
function to performfreezing after the supercooling state is included, it
is possible to performfreezing of high quality wherein sizes and shapes of

ice crystal neyr at.ed ime. . j : dkely to damage a
structure o?n%ﬁ OIE fsa}fonagﬂ}c?bg%‘ga ! %Stag%“% S{tl%%cgﬁquslt ﬁ)(‘}:agmk %?aﬁ?t%éﬁlgr ystals are
smal |, a stale,ehosenili Bk badh BRlopsiidh & 1kahs Beayabtphaedueven the ice 10
crystals are broken, and food qualle such as taste, texture, a

pr eser vat i Ofecgbati€atoniify ap@fank D) fkeQeh dpbrREdb At witeb @ic kist@rabwighef rosting is
favorabl e. Furthernore, since supercooling freezing to performfreezing
after the sspermaphiiagsth atiag bS: tinigd (sedidgthe tioise niiglckirogrte smal | and fi ne,
and the ice nuclei are approximately uniformy formed all over a

ref ri ger at edobpearans 3o epsrag. fodod wheternit ovesire endpshes if aRcgeral ity is better
than that in a case of normal 15freezing or instant freezing. Additionally,
si nce mi ni avifr jopEdofiiyiagifswingFich §0m Vsl fhoprige At esiailrdd in a storage
conpartment, there is an effect that it

X t it s, ossibhF to %grfornlbacterial
eradi cat i on"EPREVIPEET 4 ARTA PE ST SBEFERt VR BRI ¥y i ng prevention as
wel | . [0173] Fur r. 1n a food.itemwier.et i freezing is

per f or ned i%mfﬁéggﬁFg%%Fagﬁgﬂﬁfn%ﬁ%?%@hegﬁgggﬁﬁfEﬁﬁ%%hgggn, since a cooling

speed at t h?em&:!srﬂgre ngide%rs%@%é QP p RS HPSLGOA dpBSkeSh@LiSs InSorfin@Wn 1 Ce Crystals
begin to grow at a tine after the tenperature declines uniformy to the

inside qb t han 5006 &reRcondRsol MK @bl REcip0anh b 14, bywikhatt | ce crystals
partly generated unevenly grow, and the size of the ice crystals generated
i nsi de the tL@adksbideRpal @nsreabd wiangenappadcicsivabdieldaencedeyvict, dsef ore, f ood

qual ity can be 25mai ntai ned, and further by installing the electrostatic
atom zi ng appar atasaiRO@ne When the misl PrhyipoEeirttsdit gecppsafientnigryi ng of the food
item performbacterial eradication, and provide antibacterial effect, etc.
in a storagerreBipP REREs carrhe St e T BBE VR A PTeE Spieps? omBE™MERREP et o deteriorate
even though a stored itemis preserved for a Ion%.tine in the supercooling

st at e. 5[017%WWﬁE“¥%FFP@%?%R%%“&PV TS AT EMASHEI0n i ncl udes the

freezi ng} SC 0 c nafg!a'%trrr{g;?&'iﬁ} the temperature zone transfer switch 60b, in which case the

electrostatic atomizing apparatus 200 may be made to operate in conjunction with
contro! of the other control switches, the temperatures in the other storage compartment,
apening and closing of the door, or on and off of the compressor [2 or the cool air
circulation fan 14, and so on, without need of controlling the mist spray switch 60e,

20 [0168]  Further, by including both a direct cooling ajr trunk and an indirect cooling air
runi, and by installing 2 flow volume control means such as a damper as well in at
least one storage compartment, so as to make it possible to switch indirect cooling and
direct cooling, it is possible to provide the refrigerator | or a storage including a storage
compartment wherein nstant freezing, normal freezing, supercooling freezing and

25 supercooling reservation ave switchable, and capable of spraying nano-size mist by



6 capabl e of adjusting tenperatures of a housed food item continuously or
in a phased manner fromOC to a tenperature in a freezing tenperature zone
by cooling air circulating fromthe cooler 13, the cooling conpartnent
which is allocated inside the freezing conpatnent 6, and which nmaintains a
food itemin the supercooling state 10wherein the food itemis not frozen
even at a tenperature equal to or lowsr than a freezing point by taking in
cool air that is blowm fromthe cool air outlet of the freezing conpartnent
6 and is absorbed in the cooler 13, a tenperature setting neans which sets
a tenper at U@ ubdhiit REnifkiSE ZF RBerGQERREL i ftlssiie B GWigth (h@sfsingiower than -2C but
equal to or higher than -15C so that the food itemstored in the cooling
conpar t ment ingied ceMag and dilkbsdfiRg, @ Golakdgmpirate (fodex@qtd, thaswicldandi t i oni ng neans
whi ch conditions the cool air blown into the freezing conmpartnent 6 and

t aken i n t henpaobdangnbdompianmtdadivh hewidigsbytswitghine panfircch¢oelingraéd surroundi ng t he
food item housed in the cooling conpartnment, and to maintain the stored
food item i fnbhieetduis HgeEbRparerRRa e e pf ppEiEingti ool i ng state, a
supercool i ng rel ease neans which rel eases the supercool.ing state by

changi ng’ t hg‘m&\‘?‘?y S50 EPTBYNHIG TE TV IFST A apEe v i Fegﬁﬁgﬁ"‘hg the food item

housed in the cooling conpartment, .and a freezi te .ature setting neans
whi ch perf OP%&TS%@S ‘“z‘g"ﬁés Cﬁne%é?agﬁieiogﬁresg?méa §E§%%tfl€2f%f)hér %ﬁé’%’nl ower than 0C

wher eby thefagd E@@t{cﬁwﬁgﬁzg ?)gargt@s%@”sxlho%}fediiﬁ‘@é §o5k Dk Rfendi 1 speed

. eje .
surroundi ng the foo emor lowering t tenperature surrounding the food

itemafter {uRBLERY &BG hiy iRhe&RSLHmistR the Lisrn@aPARBer@berafi €al i zi ng
ener gy-savi ng and hi gh-qua{l ty freezing. 105 [0175]Here, the storage

conpar t ment pashiig BreGanonpbfid mbsutpaireeran pietfye Geahdngnd pevgpedrgan| i ng freezi ng
and instant freezing may be other than the switching conpartnent 4, and
al so t hélot kerinsgit ¢ sigegecompamdnnent s such as the freezing conpartnment 6, the
veget abl e conpartnment 5, etc. being configured to include a direct cooling
air trunk atfdéBan Firdgl ficsees abisblvaiy taeams funehor. 2 sepsgodiae B45p20l e of switching
air trunks may be nmade to_ o )
funttion 1s adopted in addition to 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 giobal
environment, can be realized.
{0170]  Fusthermore, by introducing cool air in a space for performing supercooling
and by adopting a cooling structure capable of controlling ternperatures wherein cooling
temperatures can be changed to plural temperatures, there is an effect that supercooling
20 freezing of a food item including edible meat can be realized, and further, since
nano-size mist can be sprayed, it is possible 1o perform bacterial eradication, provide
antibacterial effect, and prevent drying, etc. inside the storage compartment with a
structure 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



perform supercooling freezing and instant freezing. In this way, any
storage conpartnents can be used, and a user can set a preferred storage
conpartnment to a preferred tenperature zone or supercooling freezing at
choice, and the refrigerator or the storage that is easy to use for a user
can be provided. Furthernore, the electrostatic 10atom zi ng apparatus 200
can be installed in any storage conpelognts (for exanple, the refrigerating
conpartment 2, the switching conpartnent 4, the vegetabl e conpartnent 5,
and the freezing conpartnent 6, etc,) if only a heating neans is installed
dependi Ng Ofed 4 R hPlrilire deOmh@ Shcatk) @ iRTal iR ratuftsdf  RodfericiebeSt Or age
conpartnents are controlled. [0176] (Di splay during operation of the
el ect r ost at mnesaddonedperagred fopexemytie) &y sulfpddesatperaiute ofiin¢ fooddempldsser | bed a vi sual
confirmati on nmeans with an exanple of the refrigerator I in a case wherein
t he vi sual w®dnfiéod it 2o he driseirisani dud. pstead thteef shrsropfiae BBV¥RE™S300 of t he
el ectrostatic atom zing apparatus 200 so that a user can visually confirm
whet her t he®§[fezzing prereattion CaerrAing Frgaap pirafagd webipcrde §PEtdti ng. in the
present enbodipent, as shown in Fig. 4, Figqg. igs..18 to 20, at | east
one el ectr o@ﬂqﬂi ckﬁﬁrzi”%?ﬁ ?ip??&mtd'ﬁ"ﬁ’ﬁ’g%fﬂ%eﬁs}'%ﬁcf a%geeg‘?g %‘ﬁcg?_“éb, for exanpl e,
(5 instal] ed | 0Shd RS (fAUELoRAGuRN Rl R iGRURL ok ST OF the

S SO t e us

el ectrostatic atom ng appara at' t er can visually confirm

whet her theﬁ%Liﬁ%{Efﬁl%Eﬁti&%h@éi@@%@%aﬁa@@@&@%@sé‘ggm&@ﬁt@@%@éfi ng. The .
el ectrostatic atomzing apparatus light 600 is nade to light up at the tine

t he el ectr ogtaihi e B REIZD RGhaRRRALALUS ar’dRinkiSoca et atFuigs, sidi ch i1s capabl e of
lighting up or 25fl ashing when the electrostatic atom zing apparatus 200 is
oper ati ng athe eheyddisre stlig 2 sddbosop endrigpalonet ced @bmigeddomrheiehe door) of the
storage conpa, orient is opened, which can be
10 crystals are broken, and food quality such as taste, texture, a preservation state, etc. of
the food item at the time of defrosting is favorable. Furthermors, since supercooling
freezing to perform freezing after the supercooling state is included, ic;e nuclei are small
and fine, and the ice nuciei 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 instant freezing. Additionally, since miniaturized nano-size mist can be
uniformiy sprayed in a storage compartment, thers Is an effect that it is possible to
perform bacterial eradication, provide antibacterial effect, and prevent drying
prevention as well,
[0173]  Further, in a food item whereto supercooling freezing is performed in the
20 refrigerator 1 of the present invention, since 2 cooling speed at the time of creating a
supercooling state is slow, ice crystals begio to grow at a time after the temperature
declines uniformly to the inside of the food #Hem, and there is no possibility that ice
crystals partly generated unevenly 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



confirmed by a user visually. Here, when the electrostatic atom zing
apparatus 200 is not operating at the tinme the opening and cl osing door
(the door) of the storage conpartnent is opened, the electrostatic

atom zing apparatus |ight 600 shoul d 5preferably be used as a |ight inside
the refrigerator, and lit up continuously in a color (for exanple, white)
whi ch can be used as the light insidegithe refrigerator. Wen the

el ectrostatic atom zi ng apparatus 200 is operating at the tinme the opening
and cl osing door (the door) of the storage conpartnent is opened, the

el ect r ost at joGiniltOpbvehiieiARPAL BbSm! deBttin b8QQiashRlkEn REBERIGADI y be nmade to
flash or be turned off and so on, which 10can be visually confirmed by the
user by a |inghttrBgerrat RO aQiofafeb@ftiméd @Mct had qualty A lcedikdy wherei n t he

el ectrostatic atom zing apparatus |ight 600 is used as the light inside the
ref ri ger at oferedratt bven thbuyp a tthred iehégtrasostidire tonation Zie ngerapar at us 200 i s not
operating. [0177]In a case wherein the electrostatic atom zing appar at us

| ight 600 i%%§ nstalled inside the cover 300, when one or plural openings
(for exanple, the fraont surface 15qgpeni ng part 515, the side surface

openi ng ¢ no®1%&howrrersirigerier findyrasradinvertiip bglRsa e EFRSOBPEFENI ng (not shown
in the diagra , .0f the |ower surface enin not shaown .in the diagrans))
whi ch are o{)%?ﬁrr‘l%%é’ga%s‘t‘% teé‘t?ff%??%ﬁﬁ%seg?ofggﬂ? ?‘loﬁg"“éusgjé’rel?aghémﬁ%ot insert a

finger ther %mger%roﬁ {)t(f) {og%qxtp%]rgurte nx% ﬁfegz?xggein?éﬁtfnggﬁm 9)[ coglﬂg aip oth side surfaces,

it is possible to noti at the e ostatic atom zing apparatus 200 is

operating V\i@kiﬂ&%b&% 8 Yhe SREE | Alhe LRFSVISAEmAY wRbACHRG ek BSaahect rostati ¢
atom zing apparatus light 600 at a position where the light fromthe

el ectr ost at fr&zifd QhFE 604D AhicH tksintdids@Rlod 680in(HeQlpe@iAinghs® an LED or a | anp,
etc.) leaks into the storage conpartnent fromthe openi ngs as apertures.
Fur t her .10 al s@rdinhd hel icasenonfresmeia at ienelact awod toat esrdom zi ng appar at us
| ight 600 also serves as the light inside the refrigerator, it is possible
to irradi at Gecpinsiothebiofkingimcostagapjebleonrar the joelsir oRB! thhBereingr ovi ding a | i ght
inside the refrigerator separately, and sufficient |um nance can 107
compartment § and is absorbed in the covler 13, a temperature setiing means which sets
a temperature in the freezing compartment 6 equal to or lower than -2°C buf equal to or
higher than -13°C so that the food item stored in the cooling compartment achieves a
15 supercocling state, a cool air conditioning means which conditions the cool air blown
into the freezing compariment 6 and tzken in the cooling compartment so as t0 prevent
air speed surrounding the food item housed in the cooling compartment, and te maintain
the stored food item in the cooling compartment to be in the supercooling state, a
sapercooling release means which releases the supercooling state by changing the air
20 speed or the temperature, etc. surrounding the food item housed in the cooling
compartment, and a freezing temperature sefting means which performs freezing
preservation at a set semperature lower than 0°C whereby the food item is cocled
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.



be ensured. On the other hand, by setting the position and the nunbers of

t he openings as apertures in the cover 300 so that inside the storage
conpat unent can be evenly irradiated with sufficient |um nance, since the

i nside of the storage conpartnent can be irradiated during operation of the
el ectrostatic atom zing apparatus 200, it is possible to 5notify that the
el ectrostatic atom zi ng apparatus 200ygss operating w thout any speci al
devisal. In addition, even when the electrostatic atom zing apparatus |ight
600 serves also as the light inside the refrigerator, since the

el ectrost at jg7st Oﬁ&@,'t@gmﬁ@%ﬁz%&t!wﬁ%i@?ﬁ@n{?ﬁﬂe&oﬁﬁr@@&o@zﬁf evenly inside the
storage conpartnent without providing a light Inside the refrigerator

separ at el y, siphtoolg@etARSh Bkl ALMYnZ) RO uRPRAM R Wichink Gipa@R@: can repl ace
10the light inside the refrigerator. [0178] Here, by using a dual -col or

em ssi on LER 64 aldowie oter stoepecolhidenniuéhias thg frebizhg epatmead 46 s for the

el ectrostatic atom zing apparatus |ight 600, it is possible to use the
LED(s) separattefliacomppriggg . ot brivg n@figwrdd &t incyde  BiRc qeolinh it ek sidused as a | i ght
inside the refrigerator that lights up at the time the door of the storage
conpar t ment 2 B eeplinglaganiek. g bp 2pyblent fyiitehing ataes mey bersde s used as a | i ght
for the electrostatic, atom zing apparatus that lights up at the tinme the

el ect r ost at PECTE YRFSPIE TSHPaPSTe 266 s WPEMAr ARG EUr t her, as a means
that notifies a. user }{)i S“%'a;';&’a t Qat t he ]%lre%c rostati csgttwom zi ng appar at us

. Compartments o & U0 nser San et TER SIOrage COm i3 - h
200 is opera? |png, a |spi y such as A PRe el"ectt ostati ¢ at omi zi ng appar at us

gt LS. ON' R el Snlf &HE0LA0 r0nE DO SRS B -BADE. PO provi ded Tn the

door of the storage 20conpartient (for exanple, e refrigerating

conpart ment R hiora@lthabis bds@Rluse(ra ubeFlan b&r&idkd. dediaeatordnt Qcrbsigé cat i ng that the
el ectrostatic atom zing apparatus is during the operation is provided and

SO on, sl& aswhiinPsppalle0t eanboinidlivd b he s cobyar@hd thragemalel theght 1 n bl ue,
green or red. [0179] Further, by expressing an anount of sprayed m st or a
degree of bafisriglco@Boneadi.catsivohing @mpemgttl. b vigadiegpmaimer adi cat i on)
inside a storage conpartnment by a 108 :
5, and the freezing compartment 6, ete.} if only a heating means is instzlled depending
on temperature zones wherein the inside of the storage compartments are controlied.
{0176  (Display during operation of the electrostatic atomizing apparatus)
15 Next, it will be described a visual confirmation means with an example of the
refrigerator 1 in a case wherein the visual confirmation means is instalied in the cover
300 of the electrostatic atomizing apparatus 200 so that a user can visually confirm
whether the electrostatic atomizing apparams 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 instailed inside the cover 300
or on the cover 300 itself 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



strength (for exanple, quantity of an applied voltage or a sprayed anount
of m st atom zation, etc.) of the operation of the electrostatic atom zing
apparatus 200 as a display of small, nmediumand |large, or a size of a
graph, such as a bar graph, or as a size or the nunber of a mark or a
figure (for exanple, a figure such as a leaf mark, or a 5figure in a sinple
shape such as a square or a circle, et®.), a user can visually confirmthe
anount of sprayed m st or the degree of bacterial eradication, etc.

i mredi ately. Furthernore, in a case of displaying an anount of used

el ectri ci tyoreaihgnd ¢ipsppi tigor Gbepleprs o thegtodzeanmpanpeni s opfned abbioran b oxi de emi ssi on,
etc. in a figure such as a |leaf mark, etc., it is also applicable that the
figure i s dPSFIRREHPYI2een VipHAl | PFre “hamse eiqcmmwtwwép@f%aﬁg%d in
10accordance with thtg%nnt},lgger of djvision, and the anmount of sprayed m st or

the degree B8F° 58St PRI G e g e doy) S Pe §9%¢F by t he nunber of the
di vi ded par{s e GOLOLS ALe Q%B %g}.alar}agsg Ouit is possible to
b mﬁt of 4 i e BTOt ?gf ha ey hiegto%% h,acif}er

di spl ay the anoun sprayed m st egre ial eradication,

etc. alsg i prRaOfRRHGs HiehPha wRfed A8 AIRWDL, Slutaed el fatricity, the
el ectricity expense. and the anount of carbon di oxi de em ssion, etc.;

15t her ef or e (forxAtipB PIAY) Whes tdn0B udedastiRUBRE @6dd Me ShiGuodN@ndWet her, a Iiquid
crystal etc. for display is small and can be controlled easily, hence a

di spl ay devklemosiidai@nitvgf appagp@rsatos oppathenabeindthdipbmie aadthsagal | in size can
be obtained. Further, since the amobunt of sprayed m st and the degree of
bact eri al erdenitiedtirofthe gorage comggamineis oppddhthe tidveosamoaeniizind used el ectricity,
the electricity expense, and t he anount of carbon dioxide em ssion, etc. 20
can be i mrediPye® ightétfhewdrseorplyy hetiada s Bash eyt jursy off egiey prg™ichdi spl ay part in
one pla w t hout need. of .| Qokin t several pans, the refrigerator 1 that
i s user-ri 81df PURROBESHY eﬁ?ﬂgya[a}@kit%)]“f—%‘?déi}&&“f‘tffoé’égﬁtmé%&rt of the cover
300 may be forne f aresin.mterial .in.color through ich an inner |ight
can transnit, en?smu(g%&eﬁ%osrta{ma%%n pare afam\?\}%’fhf tge}),0 ‘Snlﬁs‘?dlgf/&’ﬁl‘é?f %?‘dey Sl 1 ow, |ight blue,

(]?E)(Q: , smal | rejfr%erratgij a@éﬁ@t@ﬁ:ﬁhe e(?é‘ctr(ﬁtaﬁcea%cilr[ilzir{ﬁép%{aicugEOE}% ot optertmt;g. I's transparent or

{0177]  In a case wherein the electrostatic atomizing apparatus light 400 is installed
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 lower surface opening {(not shown
in the diagrams)) which are openings with approximaie 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 devisal by placing the electrostatic atomizing apparatus light 600 at a position where the
light from the electrostatic atomizing apparatus Hght 600 (for example, an LED or 2
lamp, etc.) leaks into the storage compartment from the openings as apertures. Further,
also in the case wherein the electrostatic atomizing apparatus Hght 600 also serves as the
light inside the refrigerator, it is possible to irradiate inside of the storage compartment

25  without providing a light mside the refrigerator separately, and sufficient lumzinance can



transl ucence and small in thickness so that the inner |ight can be visually
confirnmed fromoutside (for exanple, a thin resin in whitish colors,
yel | owi sh col ors, bluish colors, or greenish colors, etc.), and by
providing at | east one (preferably plural) electrostatic atom zing
apparatus |ight 600 inside the cover 300, the whole cover 300 may be nade
Sto emit light in color (for exanple, ,ped, orange, blue, purple, etc.) from
the inside of the cover 300. The cover 300 nay be nade to emt light in the
color of the cover 300, or in the em ssion color of the electrostatic

atom zing apparatus.light 600. ln this case, b ot rnmng an opening or a
ST Cere, “RRBRRL Por e PRg s Dt e B0 B o LB BB 0" o ot

| nsi de of the,cayet i Lo R 1AL AL 0. 20.RRMNG QoS! (T [0 the side

10surfaces or 'the upper an ower surfaces the cover 300, etc. to let
cool air angRAAROwMN E@icitk RikirRAS SincARGnddd bt thekorBY 3Gkt e €l ectrostatic
atom zi ng apparatus |ight 600 provided in the cover 300 to be an LED, etc.
to emt | i ghtadafe®furiexaampdor of i didcarstadd RdmididgQbaral 2@0, k Byebibbavi ng | ess af f ect
on the human body, etc.) of a wavel ength having bacterial eradication,

ant i bact er i abtifefriteieticctandic dendor ppprmags 28 s epdrgting wightt addopsiahot | eak 15f rom
the front surface of the cover 300 and a user is not illumnated with |ight
directly; tHKeysek olnadditiohera when hoelichfsiatiermdzingripparnes Heweld stierdy, and bacteri al
eradi cati on and deodorizing effects can be gbtained by the electrostatic

at omi zi ng appardediet frEigHPe BHEA NP h it ieriskic £YHHRCART S "8hd deodori zi ng
effects by Spra !ﬂggafé‘&&gﬁéié%e%la§ég7 %ge?&%&?%{%g?ra\ég%g%é%%%gé? providing the

el ectrostati'c atom zi ng -appar at us 300 as just

descri bed, S{NGRLIPLGONST uI00ebal Sl Lind Lfluihdopafiggpange (for exanpl e,

t he whol e cover 300, or at least a part © e ver , even when stored
itens sugh % 1ERadicl &ieRBicerfl:C. are housed around the electrostatic
atom zi ng apparatus 200, such as in the front of the electrostatic

atom zi ng ap@agiat Were29Wsind 4dubiSolpOssdibt B2 @ tWd &uadlelLgpe@ndihg m 25at once t hat
the cover 300 is emtting light frombetween the stored itens. Further, it
is 110 al sdifappichloalr e tlerditsip htanyizidi wpectulsyigoot, he peeslero 890 t hat t he

el ectrostatic atom zi ng apparatus 200 (the m st spraying apparatus) is
operating, dSudFEDgsserarA ipepcht menngirahsn LEPar wlbiiedriged af gHBYPgdgse of the |ight
inside the refrigerator for display that the electrostatic 5atom zing

appar at us i é.hedf:}]:zgefféor @ﬁélgi}ﬁ yrGhte tume the door of the storage compartment is open,

I5  and an LED in blue, green or red is used as a Hght for the electrostatic atomizing
apparatus that Lights up at the time the electrostatic atomizing apparatus 200 is operafing,
Further, a5 a means that sotifies a user visually that the elecirostatic atomizing apparatus
200 is operating, a display such as “the electrostatic atomizing apparatus light is on” and
s0 on is presenied on the control panet 60 provided in the door of the storage

20 compartment (for example, the refrigerating compartment 2), or a light (an LED, eic.)
dedicated for mdicating that the electrostatic atomizing apparatus is during the operation
is provided and sc on, so as to be able to notify the user by emitting a light in blue,
green or red,

101797 Further, by expressing an amount of sprayed mist or a degree of bacterial

25 eradication (strength of bacterial eradication) inside a storage compartment by a



Here, it is described in the above an exanple wherein the electrostatic
atom zing apparatus light 600 is installed in the electrostatic atom zi ng
apparatus 200 and it is visually confirmed that the electrostatic atom zing
apparatus 200 is during operation; however, it is also applicable that the
el ectrostatic atom zing apparatus 200 is 10during operation is visually
confirnmed by using a lighting device 880 in a storage conpartnent (inside a
refrigerator) inside the refrigerating conpartnent 2, which is a storage
conpartment, for exanple. That is is also applicable to have the lighting
device 900 inakfQorhBipS (@Y 6f £ QFARE! JoNRR br :8haRd h& @it hat t he

el ectrostatic %?gniziﬁgqg%ggratugmzooggg du#iﬁb operation. 15[0183]Fig. 21
is a schenbhibki-fRE kL9l ofdrd@en MitRWeaiosthth@omefk ngat@d o asa descri bing the
enbodi nent of the present invention. The refrigerator 1 in the present
enbodi ment  idRgiyued @slipheditd kndddrgy, ageize At rehiss: bengdph.asastahige ref ri gerati ng
conpartnent 2, the ice making conpartnment 3 (not shown in the diagrans),

t he swi t chi ruthcombart atessitor 4figud {ér pagrle-alisee sohpaleremt o and the freezing
conpartnent 6 that include spaces to house 20stored jtens (food itens,
etc.). Fdrt Here ingHErle gppesyrs pst sgyars o ¢ ftfeudos? SHEhT PRI 8 ri ger ati ng

conpartment door 7. the slide-out ice making conpartnment door 8 (not shown
in the diag ; €0 9, veget abl e

" The di agHEABym E ST BRI G R RERE SO0 F oS EHE™, eget abl

conpar tment .dgar 10. and .the freezj rLOENG. . 20ar.., each of which
opens and shiar §mam§8§%§&%%?k %H%k%gf gg%%ﬁ&gﬁi%%%ég%:%%%bnpartnent. A

plural insidg; f,6kbO0fEALRbioSRehUES:, 8O idrihQatthBg shgkyas) ndr € provided in
the refrigerating conpartnment 2, which is the storage 111 conpart nent

pl aced in t hgo MPRAFIEMS the RAKd is @liddshRo hafifid @AY ak 6dlordsre @agked e appr oxi matel y
cl osed containers 2X and 2Y are placed below the inside refrigerator shelf

80 provilded atdardshewithctannpssf dvexioel apdvné slvumeysplrgedunse dr thesdegrecchi | | ed
conpartnment that is tenperature controlled in a chilled tenperature zone of
appr oxi mat elojbac@@! t:alickBE, cicois dismipyedde thysmubebefshediwdegrartambase conpart nent or a
veget abl e preservation container that is controlled in a vegetable

conpar t ment cPlewpeFieedst e lbinwaol i appiple 1o dirplpethyameart of grays@istThe swi t chi ng
conpartnment 4 is provided below the refrigerati conpartnent 2, and the
veget abl e cAHPEFEPENEE! FEHOB Y ”b%?@\%\?gg ays{’\algf BTG W8hpar t ment 4.

Further, the,freezing co rtoent., 6 1 i ded. . t he veget abl e
egcmmgﬁ% e e% rTE)?‘penngnd the a{noor*t Qf: cﬁr\%ﬂ%@?ﬂd@ glln?s%n, é?c., g

compartment "Si'n ﬁﬁermstpap e refrigerator '1. Hereinafter,
the refrkﬂeﬁﬁ&mﬂgaﬁﬁﬁﬁ%&&ﬁ%ﬂ&h&%@ﬁ%&ﬂﬂd&H&nﬁﬁ&&hgﬁﬁéEbmg conpartment door 7

and the 1nside refrigérator shelves 80 (the |oading shelves), etc. will be
descri bed; hoyeyeEmalitahtead RicbicgRe 3dsi) BenEONRPRT #8108 and a heGrigh@for [imMited to this

moderate in price and small in size can be obtained. Further, since the amount of

sprayed mist and the degree of bacierial eradication, ete. together with the amount of

used electricity, the electricity expense, and the amount of carbon dioxide emission, etc,

20  can be immediately confirmed by the user only by looking a display part in one place
without need of iooking at several parts, the refrigerator 1 that is user-friendiy can be
obtained.

f0180]  Here, 2t least a part of the cover 300 may be formed of a resin material in

color through which an inner light can transmit, such as transparent, white, milky white,

o]
wh

veHow, Hight blue, etc., small in thickness, or a resin material etc. that is transparent or



[0184] Here, the refrigerator 1 is in an approximtely rectangul ar
paral | el epi ped 15shape as shown in Fig. 21, and based on the installation
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 is referred to as a back surface. Further, the
upper side (the ceiling side) in Fig.i®1 is referred to as a top surface,
the lower side (the floor side) is referred to as a bottom surface, and the
other two sides are 20referred to as side surfaces there, froman anterior
view, the | gftuehdandsmalbin lh@kdessSh e uSeliikAGE: catRAistd@cdnfi@ghd side is a rieht
side surface). Additionally, in the refrigerating conpartnment 2 which is
opened and fbmoeedteipr ddrier ehin irgie frat iy caonpaotvidentordddsh cdiprst he pl ur al
inside refrigerator shelves 80 (the |oading shelves) for |oading stored
itens are pbngeadisheolamregngadbyiprevidme af ldast|ongpregbly phuala clegypytadixi mat el y paral | el
to the top surface (or the 25bottom surface), thereby inside of the

ref ri ger at i HejriepapaEtrdigt 690 inside e gavaedt- s avioly soerdPnage ™a4f i ci ency of the
stored itens is_ inproved. [0185] Further, in th resen odi nent, the
control rLﬂevfoc?E"ti’@mimsC"]B"r(g’{/?' i ’"éanﬁ%g]f‘%ﬁ‘\“r%]lﬁﬁc;ggm%éf“ﬁ‘geo‘ggghe refrigerator
1 below the st ge, con tment (for example, the.freezi conpartnent 6)
provi ded i nc%vﬁrglbﬁng}éercﬁor%?gﬂlmeavg ma(()i? %teﬁgé%g@rt%d:gifﬁ%g’?mi ,r%\'{/)\%lgrch 5control s each

means const ptiitdagot D8 5@l bhABLAk Homiting Horat QiAo t REnEORL KP! device 30
(the control nmeans) nmay be provided in an upper part of the rear surface of

the storagen&@Ras b Biing of Odit, 6X A Bont dliRe bOhd doBLI@ES RGoGONPar t ment  2)
provided in the uppernost |evel of the refrigerator 1. The control device

30 per f or ns legioipht indide bfxhe dol=uk@| bul EBerm@kQn framngd &EBsIA 08y sidian LED 9106, an LED
910c, an LED 910d, an LED 910e, and an LED 109100 included in the lighting
devi ce 900 rraieek yr theowpper 40l ipwerratfdcesgf hnsive @0 bie tthiet cpdfir inder at i ng conpattii ent
2. [0186]Fig. 22 is a front perspective view of the refrigerator 1

descri bi ng PHE-sSEhPBe'dR TR fugfer by setting the electrostatic atomizing apparatus light

600 provided in the cover 300 to be an LED, ete. to emit lght (for example, uhiraviolet
light at 2 level having Jess affect on the human 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 300 and a user is not illuminated with light directly;
therefore, there is no mfluence 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 nanc-size mist are
improved.

20 [061811 By providing the electrostatic atomizing apparatus light 609 inside the cover
300 as just described, since the cover 300 can emit iight in a wide range (for exampie,
the whole cover 300, or at least 2 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 electrostaiic atomizing apparatus 200, it is possible fo visually confirm

25 at once that the cover 300 is emitlimg Hght from between the stored items.  Further, it is



t he present invention. As shown in Fig. 22, the lighting device 900 using
as a light source the plural LEDs 910 that emt visible light for making it
possi bl e 15for a user to visually confirmstored itenms, for exanple, white
light, etc. is provided in the side portion (hereinafter referred to as an
inner side wall 2P) of the inner wall of the refrigerating conpartnent 2.
In the present enbodinent, the |ightipg device 900 is provided in a
position forward (nearer to the refrigerating conpartnent door 7) of the
anterior edges of the inside refrigerator shelves 80 in the inner side wall
27 so that LioBliRa708 Bl @hectVonliR@olFe8 6940 diddndBf Adi@lilzi N9 device 900 are
not hi dden by a stored’itemeven a case wherein the stored itemis housed
on the insi dgak®f 100 GRSt Qfraysid @hp¥@u G R opdriting, RQN as ‘Afrink Rt fphe verti cal
direction, the plural LEDs 910 included in the lighting device 900 are

al | ocat ed sopemsiot™c be pl aced approximately in between two inside
refrigerator shelves 80 next to each other anong the plural inside
refrigerat of018hel lss o} g itsidathe fefiger@|f:ghpiay tharitt tledtodmyic t he LEDs 910 in the
i ghting device 900 are | ess subject to the inside 113 refrigerator

shel ves 80. ¥poyitigyiprirgus ipduingorgatigilagr am descri bi ng al i ght - eni ni ng
characteristic of the‘%%neF%LtkE 910. As shown in the diagram the LEDs
910 general |y havE &tV dHEFPIghEe AL TRIRe YryEyls eF@iuni nescence.
Therefore, Lumnosity is. the hi st. in a direction 5of optical axis 915
perpendicuIgﬁm%%ggm?¥6ﬁFW€nl??ﬁ%ggﬁpgﬁ%“@?gfﬁgmfﬁégmgTﬁfggnd | umi nosi ty
decreases Wiyh idLQLANGRIHLAR hhGecQRLE SR aﬁp@%@i(ﬁﬂ"i?&uﬁng for exanple, a
range where light i1s radiated wt um nosity equal to or nore than 50 % of
the | um nosbfeanidt bdwWaeer, s 416 abpidie aIdeDiel foste@f RIliAH ofRaas208% ef fective

irradiation range a (however, it does not nean that |ight cannot be
radi at ed0at dalnk ofeatian ipasubllyabii@fiedtbi @dihglaMightl @ device 900 in a storage

compartment {inside a refrigerator) inside the refrigerating compartment 2, which is a

storage compartment, for example, That is, it is also applicable to have the lighting

device 900 inside the storage compartment also display that the electrostatic atomizing

apparatus 200 is during operation.

15 [0183]  Fig. 21 is a schematic sectional side view of the refrigerator 1 describing the
embodiment of the present invention.  The refrigerator | in the present embodiment
includes plural storage compartments such as the refrigerating compariment 2, the ice
making compartment 3 {not shown in the diagrams}, the switching compartment 4, the
vegetable compartment, and the freezing compartment 6 that include spaces 10 house

20 stored items {food items, etc.). Further, the refrigerator 1 includes the hinged
refrigerating compartment door 7, the shide-out ice making compartment door § (not
shown i the diagrains), the switching compartment door 9, the vegetable compartment
door 1, and the freezing compartment door 11, each of which opens and shields a space

between inside and outside the compartment. A plural inside refrigerator sheives 80

23 (loading shelves) are provided in the refrigerating compartment 2, which is the storage



l0effective irradiation range a by the lights emtted by the LEDs 910, but
it means a range that predeterm ned |um nosity cannot be obtai ned ot her
than in the range of the effective irradiation range a by the lights
emtted by the LEDs 910). In the diagram it is described a case wherein
when the optical axis 915 is set 00, a = 1000 (approximately 50) is
included in the effective irradiationitange a. Further, if not otherw se
15specified, the directions of |lights regarding |um nescence of the LEDs
910 are to be described hereinafter as directions in a plane parallel to
the inside gabirin@RpALAN HNBh#ES RR of hditSiedRas, AOthe @BRGERAKI Y |imt light in
vertical direction). [0188]In the present enbodi nent, at |east one of the
pl ural LEDsci&&dcofthifies AxEnd O HaglactdielolHlD iBli0 Gfridedaer hEH309406¢¢ t he LED 910d,
the LED 910e and the LED 9100 is used 20as the electrostatic atom zing
appar at us | ingietun®0@sfloyrl. vike ral bosrost ailletcatrermei g isgpparterus 200, For
exanpl e, when the refrigerating conpartnent door 7 is open, since the
plural LEDsc®4died fﬁaﬁ%dr@ﬂ@mfvrﬁ@ﬂﬂ@”@?%i%@ A1 #1°F wgateaEdt he | i ghti ng

i nsi de the refrigerator, the plural LEDs 910 may be lighted in white, for
i nstance? afid “iifi e?ﬁ@“@F@éT?ﬁ??ﬁ?p?“??&ﬁf??ﬁﬁ”éﬁ 8?“?@0 oper at es

during openLQ E%&Oth%m?gepw%ﬂ%%%Hﬂgaan@@gﬁpgq?ﬁ+?gpof at | east one LED

(for exanple ura i nsi de l'i ghting

devi ce 900 Whﬂ;ecoﬁga%e&g is pko@%gﬁ bgllﬁwlﬂ‘legé%geﬁfntg GQL]M% gamf:tgé" se, it is also
applicable that a color (for exanple, blu red, orange, or yellow etc.)
of an LED t R@buticeohpabimbiid 5 ipkdviagh balpR iRtk @ﬁm@éontph}eneedzxecwnﬁ@,tt@et ic atom zing
freezing compartment ¢ is provided below the vegetable compartment 5 in the
10 lowermost part of the refrigerator 1. Hereinafier, the refrigerating compariment 2
having the refrigerating compartment door 7 and the inside refrigerator shelves 80 (the
loading shelves), etc. will be described; however, the refrigerating comparment 2 is not
Hmited to this.
[6184]  Here, the refrigerator 1 is in an approximazely rectangular paralielepiped
15 shape as shown in Fig. 21, and based on the installation 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) s referred to as a bottom surface, and the other two sides are
20 referred to as side surfaces there, from an anterior view, the left side 15 a left side
surface, and the right side is & right side surface).  Additionally, in the refrigerating
compartment 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 parallel so as to be approximately parallel to the top surface (or the

25 bottom surface), thereby inside of the refrigerating comparlment 2 s divided and



apparatus 200 and a color (for exanple, white) of an LED that is lit up for
lighting 5inside the refrigerator are different colors, which can be sinply
recogni zed by a user visually. Further, it is also applicable to change the
color of the LED to be used for the lighting inside the refrigerator and
have the LED flashes. Additionally, it _is also applicable to have the
plural LEDs lit during operation of tHé el ectrostatic at om zi ng appar at us
200, and have the colors of the plural LEDs changed, or to have the LEDs
10with different colors flash alternately, in order to notify the user

i mredi at el ysorfeeafOeqoRes de sRIe Aesid™BYe6r of the LED that is |lit up during
operation of the electrostatic atom zj ng apparatus 200 and the color of the
LED for t hel®i%gntierrimes gt ﬁ‘éb"fi’é‘f”f"id@eég’ﬁ‘i"g evige W I TYEY At col ors, the LED
that is |it, up during,operation t | ectrostatic atom zi ng apparatus
200 i 11t Wi PG kRl PO frae LR L BB & ot o1 g
appar at us [ i I : r j 1:41 Ng appar at us
200 is not2@%@?@%&8&%“%&%5%%%T%?§%?Emgﬁgkﬁggéfég?%%?mﬁygﬁ%%%g an LED whi ch
can em tsli ghteh chdd nleldR GRS thé FRRerdiby 1St oLBLQL, mabdrtikeisegcond color), a
light in white color, for exanple, as the first color is turned on when the
el ect r ost at it cairGifcZisngayap p@ariaddusan 203r pad of bt reppefaatdfngstoragdd a [ ight in the
second color (for exanple, a color different fromthe first 20col or, such
as red, bl uempgmesiior qxahpiowe redrcamige congriomept Dgravidedietie aaperdlost i Nng oper ati on of
the electrostatic atom zing apparatus 200. In this way, since it is

possi bl e tOEH%@“FW@ﬁEE%FPO%E%“$?%&ﬂH?%HﬁﬁﬁﬁéWaWﬂﬁﬁP% iHRe%¥) ectrostatic
atom zing apparatus 200 as the_lighting inside_the refrigerator even when
the el ect ook b & eenrn iy = bpardras Bt en e Vet “when t he

ol 9 SO b R Pl B AR 8, OB o 752,
l'i ghting 11]e§igcrating compariment 2.
[6186]  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 916 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 to as an inner side wall 2P of the inner wall of the
refrigerating compartment 2. In the present embediment, the lighting device 906 is
provided in a position forward (nearer to the refrigerating compartment door 7) of the
anterior edges of the inside refrigerator shelves 80 in the inner side wall 2P so that lights
20 emitted by the LEDs 910 in the lighting device 900 are not hidden by a stored item even
in a case wherein the stored item is housed on the inside refrigerator shelve 80,
Further, as for the vertical direction, the plural LEDs 910 included in the lighting device
9040 are aliocated 80 as to be placed approximately m between two mside refrigerator

shelves 80 next to each other among the plurs] inside refrigerator shelves 80 so that the

25  lights emitted by the LEDs 910 in the Hghting device 900 are less subject to the inside



inside the refrigerator, and brightness is not decreased in the
refrigerator. Furthernore, since it is possible to have the light it in
the color (the second color, for exanple, red, blue, green, yellow or
orange, etc.) different fromthe color (the first color, for exanple,
white) to be used as the lighting inside the refrigerator when the

el ectrostatic atom zi ng S5apparatus 20¢3i s operating, anyone can visually
confirmthat the electrostatic atom zing apparatus 200 is operating, and
the design is also inproved. [0191]Fig. 24 is a diagramof the

refrigerati RgieQuPaif.opNt 2 of the refrigerator 1 froma superior view
descri bing the enbodi nent of the present invention. As described above, the
refrigerati ngsmgonpRI: keHagdQ Qbscribin 8 [1EH-OViia e hataBedshiCor i @krasur f ace of 10t he
refrigerating conpartnment 2. In the refrigerator 1 in the present

enbodi ment , LEhesilefas siroeh ini dgeiagiun Nty IEDepaitiedt hdoafongidhand t he ri ght
refrigerating conpartnent door 7B for opening and shielding the space in

t he ref ri gedegciiviy reeufdipedrtingrence? Thoreardunigain sthetighesigut gitedizn by openi ng and
closing in a_side-by-side manner, each of which is connected to the main
body of fhe°f@ppicgatatiépemengipuaiog ifiragiing Mare SHhelEPINo-eoe di agrans), are
15provided in.the front ﬁggfac%lof the refrigerating compartnent 2. Here,
the door on ‘THESPIEGHST I TR HeEPH §8t A or e FESPRREA ght refrigerating

conpart ment _door, .7 and. t he. .door on the |eft si is. the left
refrigeratiﬁagggﬁ%§?¥ﬁE%F&%gg%myﬂmﬁﬁﬁg%%ﬁb@geggﬂ @Of%ﬁrigerating

conpar t ment ;m[%%qztdmmpacam@lsvmfeséd% 49, 43 ttvkmki%ﬁ%géej nction is

necessary). 20 92] Further, a door poc et£72 for housing a food itemis
i ncl uded i ngiotevel Reock Bf b @kAlehiRhnGOIRAKEIER N t0d QR otvbr mdrUS hbEr NOre, the
lighting device 900 is formed by attaching the plural LEDs to a printed
substratl® 9ifcctmdesddionadngeal geHeigitadmitet byhid LEDsloMBMemeadsRem@part of the
printed substrate 913 is nade not to be exposed to the inside of the
refri ger ati tg: p@apamehenofy soncake deingroéseix: iathplaemsf thgefappear ance, and

prevent 25reduction of the inner vol une.
irradiation range o 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°} is included in the effective irradiation range 0.  Further, if not otherwise
15 specified. the directions of lights 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 910a,
the LED 910b, the LED 910c¢, the LED 910d, the LED 910e and the LED 910f) 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



116 [0193] I n the present enbodi nent, by assuming a distance (length) from
an approxi mate center of the LEDs 910 to the anterior edges of the inside
refrigerator shelves 80 placed on the storage conpartnent (for exanple, the
refrigerating conpartnent 2) as Li as shown in Fig. 21, and as shown in
Fig. 24, by assumng a 5 distance (length) of a horizontal width (in
between the inner side walls 2P) of ajgtorage conpartnent (for exanple, the
refrigerating conpartnment 2) of the refrigerator 1 as L2, a distance
(length) fromthe approxi mte center of the LEDs 910 to the inner side wall
2P of the stQhageingwRAsdMRRbe hii0k Bpd e t he refrigerating conpartment

2) as L3, and a distance fromthe anterior edge of the placed inside
refrigeratofoishel brB6ksd Dishiieappi@asic AL a Wadr lfoOfkak i bisd, @8 agRecenpar t ment (for
exanple, the refrigerating conpartnent 2) as L4, in the present enbodinent,
t he LEDs 91@eliaw.etcantfaabie thatigit bpduningepeatinglotthdeliyetsmeenctifie: opti cal axis 915
of the LEDs 910 and the inner side wall 2P to be Tatil ((L2 + L3)/1..1.)) <
0 < 90. so soivaretugqeand EpRor OfpOexeimite. whits) ¢t Lefathatdsditgp B lphife t he LEDs 910 are
arranged in_such directions (for exanple, such directions that the optical
axi's 9155 of iffehe EipEeTaas arg diferens edorh ypicRiTap BYIPR)Y FefErized iy § W& ant eri or edge
portions of the ipside refrigerator shelves at lights in the
direction oW“Fﬁ% 55%?68?5%&?@“@%§“8?%Fﬁ%“@ﬁﬁggéw%?@ﬁeﬁa it er the inside
refrigerator, e . i nt gr.i.. ortions) directly,
and a user Fgﬁﬁ%bxgéﬁﬁggéﬁégsgkgé%¥L%%§%?gTéﬁkgg%u§gﬁggﬁt. 10194) Now, si nce

Lt s L2>> Lidabid rolnve Sd bfutaCl gt duriflf 8GR of BfeckRatic ddmisiin b€ 20consi der ed
that L2 + L3 L2 ((L2 + L3) is approximtely the sane as L2); hence, it is

al so appl i capk@mud Doard RAIR: HHS O f1GaILEBXdhengBd or Okavt MerkdsDs 910 by assumi ng
Tarfl ((L2 + L3)/L1)) as Tan-1(L2/L1). Therefore, by consideration as

ment i ondd abavdifferént coless fadhberaqahl incaillkl tendify terpangesdtakly. LEDs 910 and t he
optical axis 915 of the LEDs 910 in such directions (for exanple, such
directions {H& t Here.ofen theadolopofiths LD Fhapip litup durlnEPrerafidirfghoes 25not directly
fall on the anterior edge portions of the inside refrigerator shelves 80)
that 117 | ElgHegate fopEas wpraeclond e ctigiel Bphitar thaligsdnegmese of t he LEDs 910

Cge bort1 ol i er Bt SRyl b o RGP EREH o opti oAl - axi &
915 of the L ) n he. | . SJ 1 Pt rfl(L2 /L1 < < 90.
5[ 0195] I n (5EQS%JE‘IQ:?“g‘?‘%ﬁ%a,"ﬁ‘iﬂh““e%gi‘é ’%“%‘”@‘“ﬁ%é’eﬁé‘?“m"g%ﬁ&t ﬁgém%%t i cal ))axi s 915

of the LEDs at%&&n?%ar&tt@ﬂé,gmglit%.i’f%srﬂﬁelekm&%a@ic%to%%ng@?paﬁﬁgh(ﬁ il arger than
TanA(L2 + L3)/L1l)), for exanple, O is set an angle larger than 70 degrees,

and the |i ghtdopghtdeV FadeD00 agpSeablt thah @ehneSH LED ahick e coPlidngal axis 915 of the
LEDs 910 is directed to such a direction (for exanple, such a direction
t hat the optwc@lorsatié frst9dibr anf thd aend &bs), Dilgd: id odis: cniot, fedlexkegié, by fall on the

the first color is furned 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, vellow, orange, ete.) is turned on during operation of the

elecirostatic atomizing apparaius 200.  In this way, since it is possible to use the LED

to be lit during operation of the electrostatic atomizing apparatus 290 as the lightng

inside the refrigerator even when the electrostatic atomizing apparatus 200 is not

operating, when the refrigerating compartment door 7 of the refrigerating compartment

2% 2is open, all the plural LEDs in the lighting device 900 can be used as the lighting



l10anterior 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 s@&tting the angle S |arger than
Tarfi(jL2 L3)/L1)), for exanple, an angle larger than 70 degrees,

wel | - bal anced irradiation without ununiformty, etc, can be perforned when
the entire inEi8d Bkerefi@drdidrged BizhiesSibRh YREa:8 in @k Qonlidefandi alr@emoiow, for exanple,
if lights in the direction of the optical axis 915 enter the inside

r ef ri ger at osing lréd ppeible8Ohagvizniighien ticheodhebeeond cbla, Sakeneptpul, t 0 or | arger
than 70 degrees, it is desirable 20to basically treat it as a priority in
ar r angenment bipdh greert Yelow. prgkangs. $un) diffeeentiiaretht dolon(theflirst dober, Gpeiamak. axi s 915 are
directed in a direction not to enter the inside refrigerator shelves 80

di rect |y unPFBEsoPhepEesihe lightipeigudsipertingeratybp tieglefivtiais apdEe to gl are by

reflected |ight .so on. Further, although the upper limt of the angle O
i s not I?ni? HﬁmgﬁﬁgéwFﬁﬁkEﬁf@CﬁTﬁmﬂV§m%ﬂ?%Fﬁwfﬁﬁmﬁﬁﬁﬁ?Wﬁﬁgup i nsi de of the
refrigerati rtnent 2. the.angle.0 25forned between the optical axis
915 of the B%ﬁ%ggﬁgmfﬁgmﬁﬁﬁgfwgﬁlelwgfpmﬁgaghould 118 preferably be

smal | er thap, 99 degraes a@@qmgm\%&iggﬁtﬁ,gww%gﬁieggeI%ig&@t@; refrigerator,

because if the angle is equal to or |arger a degrees, the optical

axi s 915 i sth@h sidbioPGbvedisdiBing iCeritdSimelR ofe fidit hRhddngekat or 1 but to the
outside of the refrigerator, and there is a possibility that the opti cal

axi s 915 doescrivet abbier tdtitifetini@mpk@mizft @odr @ isipkcgEEdit Ok frdnt bfbatofi S, the angle 0
formed between the optical axis 915 of the LEDs and the inner side wall 2P
shoul d pPef te safiagrating chrapagresnt 1. h &rtherefigmayr é dsthdnr¢sers eretioligenttthean 90 degr ees
(that is, it is preferable that 700 <0 < 90). However, since the LEDs 910
can i rradi afed refpgsrapiasparerEen 99e74 2 thy et sfrisprativi comparediedopifge of t he
effective irradiation range a, when assumng the effective irradiation
range a as, fﬂ*S‘?@mé%ﬂﬁﬂf‘eéc}?“gghe'—Spafﬁ’ﬁ t”dé"@?%‘é‘@"g@‘%ﬁnﬂ?%%ﬁ’ﬁé‘é@a‘ﬂﬁtt h respect to the
optical axig, h8).. el naide of the refriderator can be L] uminated, and
further, a user 1S not subject 10 glare when The arranged angle 0 of the

optical axi g flmil aybrtldidRidS; I \@iﬂ&%iﬂ%g(n;l@ﬂo%n(h(&gdiagr&lﬁ@ ht1l)) < <90 + a/2.
T e l1ghting device 900 to

+

[ 0197] However, when the installation position of th

the inNNEE  provided in the front surface of the refrigerating compartment 2. Here, the door on the
right side to the refrigerator { is the right refrigerating compartment door 7B, and the
door on the lefi side 1s the left refrigerating compartiment door 7A (described as the
refrigerating compartment door 7 in 2 case wherein no particular distinction is
necessary).

20 [0192]  Further, a door pocket 72 for housing a food item is included inside the
refrigerating compartment door 7. Furthermore, the highting device 900 is formed by
attaching the ploral LEDs to a printed substrate 913 made of an electrical circuit,
However, the part of the printed substrate 913 is made not 1 be exposed io the mside of

the refrigerating compartment 2 3o as to presemt a pleasing appearance, and prevent

25  reduction of the inner volume.



side wall 2P is provided nearer to the inside of the refrigerator than the
anterior edges of 15the inside refrigerator shelves 80 (for exanple, when
L3 is mnus), 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 O forned between the optical axis 915 of the LEDs and
the inner side wall 21" is equal to dnlo1 ower than Tathl ((L2 + L3)/ LI)),

for exanple, 6 is equal to or |ower than 70 degrees, there is no
possibility that the 20lights fall on the anterior edges of the inside

ref ri ger at oi¥1¥hel s pGERPpEenybYpgmEe g dighncE denghibfa® to gl are by
installing the lighting device 900. Therefore, in this case, by setting the
optical axi PPETEaEeenyr o thy LEDIIP odheantrovefegra PaBE "HHef ¥ He ef fecti ve
irradiation,ran a of the LEDs 910 for.. exappl e, approximately 100
degrees ( a%%@%%?ﬁ%?e?vﬁﬁﬁm'éﬁ?25%?§?§ﬁ%m?%%gﬁﬁgﬁ?%%ﬁate by lights of the
LEDs 910 i ncotxdagrmjreh&%sh@gs sg‘g%lhgﬁg,%@,gndaﬁlsﬁo% 1r2i5£ 2ty asﬁxxﬂh{araad' ation range <0 +

al2 with respect to the 1 nner side wa 213, and the 119 irradiation range

is withip aghaRgenkthom Rld8uii8e8n betvedi2fe HRFL@SRIs 188G Decomes possi bl e
to irradiate evenly alnost all the area inside the refrigerator.

[ 0198) Fur t hedmpartatentifol ¢xady@e, the Balblel c@anpadsat Wheheifigdhe tianst al | at i on
position of the lighting device 900 to the inner side wall 2P is on the
front side & distishe(icagit)dondr appdgesteafnidotded HDn8ildethe mhar pidgreradit or shel ves 80
(for exanple, when L3 is plus), and further, the angle O forned between the
optical axi 8P G185 sigfectcprapaiupes (feg sepmplahs pfriearatigs eparyuiert 2P Lbs equal to or

| ower than Tanlt(L2 + L3)/L1)), for exanple, is equal to or |ower than 70
degr ees. Fi6@a?§mW§ﬁ§“?6ﬁmV9€%ﬁdfmfﬂﬁm?%¥¢?ﬁ%$§?Fﬁﬁgé%ﬁﬁﬁF?ﬁent 2 of the

al ternative refrigerator accordin Q. t enbodi ment of .t he present
inventi&ﬁ. AT S ?%?Fﬁg%?%?%&mfFg?%ﬂ?ggﬁﬁﬁ%%%?Fﬁe eg%%ggé’mherein t he

angl e 0, | O ek RSLVERRSLDE 4OPLECAD uBKAL A0 A o UhE 0 and the inner

side wall 2 eq to or [ower than Tanl 2 3 /L?3 , and lights in

the directi gt NS .QRLIEDAb103Xd Be iSbDsiRRfwal] PR LERS @ne- 1dinggt ed to the
direction of the inside refrigerator shelf 80. In the refrigerator 1 as

shown i n t he sdisagkam thSLERO1( A thangle «0: hebeant he dkbseand t he i nner side
wall 2P is set equal to or lower than 15Tari VL2 + L3)/L1l)), and the lights
i n the direotsudrirafions e copipleciadh daxtigns GhBheofptitaheis|9EDs the LEDs

15 910 does not directly fall on the anterior edge portions of the mside refrigerator shelves
80) that lights in the direction of the optical axis 915 of the LEDs 910 do not enter the
inside refrigerator shelves 86 {especially, the anterior edge portions) directly, and a user
is not subject to glare.  Here, Tan"' represents arc tangent.

{01941  Now, since i is L2 >> L3 (L2 is sufficiently greater than L3), it can be

20 considered that L2 + L3 = L2 (12 + L3} is approximately the same as 1.2); hence, it is
also applicable to arrange the optical axis 15 of the LEDs 910 by assuming Tan'' (L2 +
L3)/L1)) as Tan'(L2/1.1).  Therefore, by consideration as mentioned above, it is also
applicabie {o arrange the LEDs 910 and the optical axis 915 of the LEDs 210 in such
directions (for example, such directions that the optical axis 915 of the LEDs $10 does

23 notdirectly fali op the anterior edge portions of the inside refrigerator shelves 80) that



are directed to the direction of the inside refrigerator shelf 80, the
lights are likely to be radiated to the rear side (the back side) of the
refrigerating conpartnment 2 in a concentrated nanner. Therefore, although
inside of the refrigerating conpartnment 2 can be illum nated brightly, the
lights in the direction of the optical axis 915 by the 20 LEDs 910 fall on
the inside refrigerator shelf 80 diredtly, which nmay cause the reflected
light by the anterior edge of the inside refrigerator shelf 80 enter the
eyes of the user of the refrigerator 1 strongly, and cause the user to be
subj ect to gh@fehe QLA B ofthiil SxeC RS F the LEDsS 1 Alicsdt afpphd ieake| e t hat by using a
material less likely to reflect light for the anterior edges of the
i nsi de r ef rietjesatrokclved sl aspsiaB0he pweridy ydgk perndunglirectie dateitingth®5f i | m over or
formng into a shape the anterior edges of the inside refrigerator shelves
80 120 t hatgh § biresssthk pidied: gxit 95 plalel LEBO1] dng it inproide el %, mattes coati ng,
coating in a color Iess likely to reflect light, or a shape whereby
reflected IP@%@lﬂé»n@f9ﬂlrected to a front direction but is directed to a

| ndented: el pHESEER Mt ”fér%sc{b%é%wﬁe‘/og%’affﬁﬁéﬁe% ThER The 1ight is 5
refl ect ed. ﬂa a%ﬂieg{ﬁn%fsu{ (of 09 LELILASLAL Bl 1n3G00Nd) N9 LG Lhe present

embodi ment ,”even angl e en t and the inner side

wal | 2P is sgl, ;%%%amggﬁargep%hah&%@s ﬁnfd@{e h@mg@év@e o@GUAlcnds0 Or |ower than
70 degrees) Tatf4((L2 + L3)7L1)), the lights emtted in the direction of

the opti cal sk de Plidut @d‘;s%h&"tﬂems G @ak@ ko ubte: dirdSibkgor efupib.ger at or shel ves
80 directly, glare by reflection can be reduced, and al nost all the 10area

i n the refrhgesdtaivon Gamcbeaicelmeind ) of hé LENsIAE &ds dr dighlylfajiondgad it is possible
to provide the refrigerator 1 which is eye-friendly, having a small effect
on t he dfesangfioteige padiens of hpidside reftigyragog shicyes B0t thas Beltsrin adiretien o sual |y
confirned at once also in the night. [0200] Now, as described above, the
LEDs 910, wkemicd! g9 1gpithed 0¥ wéiﬁ a@rf eqgrdhe SR P HERESlTERS900, has strong
directivity

by Iight ted t t he 15effect
irradiation&ﬁﬁﬂéé%ﬁ%@@hgﬁggﬁgk épgﬁ%wégﬂﬁgﬁ$§S§T%%yE@E% 3henethgcahéfe
0 the directl 0.8 oliSrBRld 8l @e&ég?a%o%ﬁh%ﬁ%sfég%%@é sdudarms wth respect

to the inner I's” change ective irradiation range a
al so change§v§hﬂggg@gggg§ In the refrigerator |. shown in Fig. 25, since
t he angl eS the opti cal aX|s 915 of the LEDs

15 [0196] By setting the angle 8 larger than Tan’ Y(L2 + 1.3)/L.1)), for example, an angle
targer than 70 degrees, well-balanced irradiation without ununiformity, etc. can be
performed when the entire inside refrigerator shelves 80 are irradiated. Now, for
example, if lights in the direction 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 915 are directed in a direction not to enter the inside refrigerator shelves 80
directly unless there is a reason that a user is not subject to glare by reflected light and
so on. Further, although the upper Timif of the angle 8 is not limited, since the LEDs
910 are mainly for lighting up inside of the refrigerating compartment 2, the angie 6

25  formed between the optical axis 915 of the 1.LEDs and the inner side wall 2P should



910 fornms with respect to the inner side wall 2P is set equal to or |ower
than (for 20exanple, equal to or |lower than 70 degrees) Tatil ((L2 +
L3)/L1)), and inside of the refrigerating conpartnment 2 is irradiated in a
concentrated manner, there is a possibility that the inner side of the
opened refrigerating conpartnment door 7 that is in a state opened

approxi mately 90 degrees froma cl osetd8state of the refrigerating
conpartment door 7 is not included in the effective irradiation range a of
the LEDs 910, and hence a 25few light is irradiated over the door pocket 72
provi ded i npreferaldy cbemgfer im0 degfeed agédimtibdrgthe @il genpdnderment door 7 by the
LEDs 910, and the door pocket 72 may be underlit. Since the door pocket 72
i s a housi nbpeayprdfibe augle tslequabio prager B Y0 Peprech G spticy 28 tsaRi ng out a
beverage, snall items, etc., it is preferable to _have the door pocket 72 in
the state ofrFE tefrrifyd iy fsmifgrehiyal rertiddd F Fespent™§Sppr oxi mat el y 90
degrees illum nag.cledthi &hchnFi dg[qa i ontiofd. conve i epce tofi a user in such a
case wher ei i PRV Folndl Ag - Part 6t he “réFiT geratsf ™1 is dark, especially

a0 DOt OB SR Gue Nk 081a hati OF A00) 6 b0BGRYLEAL: 2X1 S 915 shoul d

preferab be set consi Ing the ective irradiation range a.

[ 0201] Meant iyfeaptshisiapReBiyQe 16 QRS &eBloesBNisPalRl Raro dbdhs leDg 910 forns

shoul d be 10set at a degree capable of illum nating the door pocket 72 of
t he refri geratprengb@ap@r & aenic). deekev#, didde BOALERENO Sh ata@iaappr oxi mately 90
degrees froma closed state, by setting the angle 8 the optical axis 915 of
the LEDs 91@sificnf e refkghidator @gpeistirantooftiheficinedmradstichgangat. [wh@P | ar ger t han
Tan-1((L2 + L3)/L1) (for exanple, equal to or |lower than 70 degrees), and
SO on in comssinhesrthefienyveofradidien rafef ves fovexainle 4di 88 degmestaitge a.
15[ 0202] Therefore, in the refrigerator 1 as shown in Fig. 24, the angle O
the optilfal deEersvigTEPeso thyeeticatpds 9o Bideof B feReFaLP&E to the inner side
wal | 2P is set.an angle (for exanple, oxj mately 75 degrees) |arger than
Tan-" (L2 -+ P3PRes 5 e 4 SaSGrossbede "2 Trrena 2620 & lher oi n ¢ ho
refrigerating. [ .S, O i ly 90 degrees from

) .maﬁ?ﬂ?ﬁs&s@ﬁﬁﬂ% éhggaﬂéen&zén (O .eﬂgﬂil@%r% {gﬁfgze

the closed state I1s inc an extehsi on of)

[0197)  However, when the installation position of the lighting device 900 to the inner
side wall 2P is provided pearer to the inside of the refrigerator than the anterior edges of

15 the inside refrigerator shelves 80 {for example, when L3 is minus), sinoe 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 18 eqgual to or lower than Tan'((12 + L3)/
L1y}, for exampie, 9 is 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 installing the lighting device 500, Therefors, in this case, by setting
the optical axis 915 as 6 = approximately 70 degrees, and the effective irradiation range
o of the LEDs 910 as, for example, approximately 100 degress (= approximately 50
degrees), the range irradiate by lights of the LEDs 910 in the lighting device 900 is -a/

25 2 46 <irradiation range <0 + /2 with respect 1o the inner side wall 2P, and the



20effective irradiation range a. Thus, the LEDs 910 can also irradiate the
door pocket 72 at the sane tine while irradiating inside of the
refrigerating conpartnment 2, and the refrigerator 1 which is user-friendly
capabl e 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, a user can al so recogni ze atijonce that the electrostatic atom zing
apparatus 200 25is operating by making the LEDs 910 of the |ighting device
900 light and flash. 122 [0203] Here, when the angle 0 the optical axis 915
of the LEDsi@ffiof Q0% Wikih B rh @IRECH aleRel D20 RAREL, 1Shcdf bMBhds 2P is Tand((L2 +
L3)4. (LI + L4)), since the optical axis 915 is directed to a direction of
a corner papdsiydos inkdigfevaR {h8ost Make o heidaRgleRipR@sl tion, or a rear side
corner position in a storage conpartnent) where the inner side wall 2P
50pposed t o[t i Funkar, isyidle: daatibed 2 Prsoviteredtiie indrdalobDsitod @ ter e | nstal | ed
intersects with the rear wall when O is approximtely 60 degrees in a
gener al r ef HifgrardatisP00 f the inger g udlliah & op & fipntaidt withs saiflor @ger! t he i nside of

t he storgge conpartnent the nost efficiently when B is approximtely 60
degr ees. ° Th&F Bfigsrenieefiof shelyash eyl yights ﬁg’i“ﬁ}n‘?i’ feheehe 2peltd | gerator, a

Gogr oe0) 10REmSPRIER Apmict prisoa) ebsre” i el e A Ry ™ ol 60
sufficientl % év@(‘ g%{l‘aﬁhﬁ +}:§ )’Ll) %05 g)@?pip% eﬁ&ﬂ%loq%tvg%a% Wgengaés + L4 L4 ((LI +

L4) is apprOX|nat ne as I's possible to arrange the optical

axis 915 of pghe ;shﬁ%;e%%ﬁmb%ﬁ@&ﬁﬁg gﬁfpkﬁ&nim%lﬁ%m'ﬁm'f%éefa{er + L4)) as
Tan(L2/L4). When O is equal to or |ower than TanA(L2 + L3)/(L | + L4))

15(f or exanple®@ding6 thabmbo®me: | bONErestrRRRnBRP I DtheBtigtaor 6 idlegrees), there is
a possibility that the lights emtted fromthe LEDs 910 are refl ected by

t he ant dpi odeseligiosaeivhdiiett mgh d &rmeformganiatopticalsiiePlseshBOERNd a user is
subject to glare, as nentioned above, mhereas when 0 is approxi mately not

| ess than BQWG@&Weeyf%hthéﬂmﬁ%ﬁébﬁﬁﬁﬂ“@@Téegﬁéééﬁ/hﬂémﬁé%ﬁﬁon of the
reflection is not in a direction that nmakes a user_who is |ooking into the

20refr|gera@&?dgﬁgﬁdﬁﬁ@mﬁﬁﬂﬁﬁﬁnfP%ﬁ%ﬁ%Fﬂ%dﬁ?m?ﬁémﬁg??Wﬁéﬁﬁtor | be subj ect

to glare, hg{r}tge reflr:gerator shelf 80. In the refrigerator 1 as shown in the diagram, since the

angle B 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 optical axis 915 of the LEDs
are directed {o 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 915 by the

20  LEDs 910 fall 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 eyes of the user of
the refrigerator I strongly, and cause the user to be subject to giare,
{0199]  Im this case, # is also applicable that by using a material less Iikely to reflect
light for the anterior edges of the inside refrigerator shelves 80, or by forming a coating

25 film over or forming into a shape the anterior edges of the inside refrigerator shelves 80



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 nenber of
a material that softens reflected |light, or a nenber that absorbs |ight and
weakens reflected light, etc. in the anterior edges of the 25inside
refrigerator shelves 80. 123 [0205]I110this case, the angle 0 the opti cal
axis 915 of the LEDs 910 forms with respect to the inner side wall 2P

shoul d preferably be approximately Tand4alL2 + L3)/ (L1 + L4)) in view of the
ef fective i hupadisaliliem EROYRMAFOIHahIE mhieDSoa®ikOcoatidgweneelos leswhen t he for med
angle O is approximately Taill ((L2 + L3)/(L1 -F L4)), since there is a
5possi bi | i t Fketyhaeflded ighit oria shapeafiemint reftbcbd/lichhienaafiteeed or fredges of the inside
refrigerator shelves 80 and a user is subject to glare, and further, the
door pocket diegtiop futs dggetpel & ajtiet! dirastieorieside Bf refrigapEt YymEpeEBIEr t nent door 7 is
opened approxi mately 90 degrees fromthe closed state is less likely to be
i rradi at ed, Sipeeihe Fidereds Sl B° Y IRt sueiic eV e e appr oxi mat el y

Tatil ((L2 + L3)/( + L4 <.6 < 90 degrees; however., when O is close 10to
90 degr e®s, rah?flg ie %ff’m’t’%%e BFEEED VETF Igg.o(]tlg HEhPRAGE S “when assuni ng

that 0 is a&f?ern%ia@aetje f%:%heﬁ%%% glzlzmd(tjng%negé@emth is?e@ﬁqn!ﬁ Q}eoref fective

irradiation range a Is egrees wth respect to the optical

axis 915), f,Qk: X aBRkSpied QBBa td ok RUEALh ONLRAYENNBCANBS/ 12y [idNge bet ween 40
degrees to 150 degrees, and when the irradiation range is 150 degrees,

there is a pRSSiied intiy dirddadn cDME optibd i1 8IS g HDB @ orerbdtieg@taat or 1. (user)
15is subject to glare; therefore, it is nore preferable to set 0 to be
within a ranga=ebr apps okdinalyalayw(bly kdleetiol ca8 be iedukedanl 4inpst ddOke appr oxi mat el y
Tan-1((L2 + L3)/L 1), since the user is not subject to glare in view of the
ef fecti V8 | preaiditaratsrapmages exenlydhohiteied prghtly andjitig rossils w prpdti ate a | arge area
in the refrigerator. [0206] According to the present enbodi nent as descri bed
above, si nc e FgEEsREDsWigrhes gve-friendly, havillg a small effect on the eyes of the user, and

a stored item thersin can be visually confirmed at once also in the night.
[02001  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

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 %10 forms with respect to the inner side
wall 2P is changed, the effective irradiation range o also changes simultancously. In
the refrigerator 1 shown in Fig, 25, since the angie 6 the optical axis 915 of the LEDs
910 forms with respect to the inner side wall 2P is set equal to or lower than (for

20 exampie, equal to or lower than 70 degrees) Tan (L2 + L3)/L1)), and mside of the
refrigerating compartment 2 is irradiated in a concentrated manner, there is a possibility
that the inper side of the opened refrigerating compariment door 7 that 15 in a state
opened approximately 90 degrees from a closed state of the refrigerating compartment
door 7 is not included in the effective irradiation range o of the LEDs 910, and hence a

25 few light is iradiated over the door pocket 72 provided inner side of the refrigerating



20are used for the lighting inside the refrigerator, the refrigerator 1 of
| ow power consunption and energy saving, wherein an anount of heat
generation is small can be obtained. Further, since at |east one of the
plural LEDs 910 used for the lighting inside the refrigerator can be nade
to flash during operation of the electrostatic atom zing apparatus 200, or
to light in another color different ffZldamthe emtted col or used for
25lighting, it is not necessary to additionally provide a |lighting device
for the electrostatic 124 atom zing apparatus 200, and further, by making
at | east onesn@bruhditiof 7wk ak LEBRS0, 3dd0hd doglpbekbuT2 tdagbe@hdial. Gokor, the design is
i nproved, and a user can visually confirmthat the el ectrostatic atom zing
appar at us 208 d¢os pmie it 4 ingsigpacrmeily {o@RG%t Fu héuvey and whiepiot he LEDs 910 are
used for lighting, since the lighting device 5 900 whereto the plural LEDs
910 are ar r hevgiers smal! demi kot it gsaprefegivle careobe dogr PRPRENVE dettk Sat¢ cAthposi ti on nearer
to the front side (the refrigerating conpartment door 7 side) than the
anterior ed§EEBISCHRPRTT Y& ’roéT“F’ﬁQ@’F%t“g%ysgﬁé?%%‘H%“W“bach of the right

and left inger‘dsit.de fwalvl s 2P inside the refr.i ggrat‘ii g _conpartnent 2 of the
refri ger at of PTUFRLTSHYTEGS °F ot B e SRS TR B BFPTE%F PR s 915 of the

light emtted, . ) ! i.de wall 213 is set
| arger t han%gf)%%/g(%%&cngf %Fkygﬁa?#"l 5 E‘%kg’-]k& ef%‘??ﬁ%%ts%?dg%{% g{r}rf?)}}ee, approximately 70
degrees) andpgnakii Ak s&m@&e@m}c&?garggt&kiyeﬂ@@mgaﬁm@miﬁ;agmﬁgert her, lights in
the direction of the optical axis 915 are made not to directly enter the

i nside refrikgerator 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
refri ger at oftzstiel Westi3) tdians@ithe\ppticgl agic 15Db5thh BEDsP 1B ers shgiddabj ect to i s
reduced, and high visibility is ensured in the refrigerating conpartnment 2.
Fur t her ,10when atatdeerserepetde of Jlupringting the e pocken € G Beiredidderaingi s 915 of the |ight
emtted by each of the LEDs 910 and the inner side wall 21? is set |arger

t han appr ox iPRFFRPSHt dpay it anopen state ppprgxfmarely 30 graress Biaiht oS53 B%i nat el y 70

degrees), and.the |lighting devices, 9 re.installed. ip a manner so as not
et hel  Hets grechlhy PR S petibs Bl S e Bt PrBrd et de of tne

refrigerating, LSENL eV . of IK he refrigerating
conpart ment Qg&%}{%tﬁ éﬁﬁ{ﬁﬁgﬁ%ﬂ%&éﬁ%ﬂ%ﬁ%&%ﬁﬁ ngkgz% ogrﬂg7 is in an open

state, the dQeLsPRELSh inldnsliRht¥B ok hlstdhGe inhidibP&IALOr conpartment door 7 can
also be irradiated; therefore, a lighting device dedicated to |lighting of

t he doorispogket; 7Zherdf@t, itXadRkuor NeadSmnotighe, ropt dedepidni ch contri butes
to cost reduction and energy

axis 915 of the LEDs 910 forms with respect to the inner side wall 2P is set an angle

{for example, approximately 75 degrees) larger than Tan™ (L2 + L3)/L1), and the door

pocket 72 in the state wherein the refrigerating compartment door 7 is opened

approximately 90 degrees from the ciosed state is included in (an extension of) the

20 effective irradiation range a.  Thus, the LEDs 910 can also irradiate the door pocket 72

ar the same time while irradiating inside of the refrigerating compartment 2, and the

refrigerator 1 which is user-fricndly capable 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, a user can also recognize at once that the slecwostatic atomizing apparatus 200

25  is operating by making the LEDs 910 of the highting device 900 light and flash.



25saving. 125 [0208] Furt hernore, even when the angle O fornmed between the
LEDs 910 and the inner side wall 2P is set equal to or smaller than
approximately Taril (L2 + L3)/L1) (for exanple, approximtely 70 degrees),
and the lights emtted in the direction of the optical axis 915 of the LEDs
910 are nmade to enter the inside refrigerator shelves 80 5directly, in a
case wherein reflected |ight does notixdirectly fall on a user in front of
the refrigerator I and the user is less likely to be subject to glare due
to shallow angle of incident light to the anterior edges of the inside
refrigerat of@hel Ne@§ wBO, el LBLIHADRS 9N04f te@BDs Blbaines Wi the reflected

| ight due to reflection, and further, alnost all the area in the

ref ri ger at ofespeamn thanrevaia il ZnidTabtiightiBy (Lk kwa)nateatt optidaiesef ore, it is
possible to provide 10the refrigerator 1, which has small influence on the
eyes of the?ldsairecte ot dieaidn M eemer parphiiton 28 savedy edcogt posiferdosiamrmedi at el y al so
at night, and which is eye-friendly, [0209] Further, also in a case wherein
the user fe®H$idgyfoREEPORAEAN § faoep pemegneaivharede inper tiffevallZf ect i on of the

opti cal gxis 915 of . the LEDs 910 are pmade to,en%gr the inside refrigerator
shel ves 80 UPPELP MY mEyidneting YA Hatteria” P e Lplieg BIet6¥ P 8Fl ect 1i ght over
the 15anterjor,.pdnes of Lhc.Linglde. L efrlder ator, shelyes, 89, or by forning a
coating filmover or ?8?n1ng 1 hte™ e shépe Efoﬁ exaine; hattes coati ng,
coating in a.gol girovér%,%%néidg &%lextggge JofibdrfrEd: tﬂe'ngjttteﬁscgﬁuy@%%pqpe wher eby

reflected light Is not directed to a front direction Is directed to a

lateral dirgglokidbicly BSidiRest Neneke@fel WiBEEDIOH HDWInPHOEGRRSIMGHiNG surface to be
i ndented) the anterior edges of the inside refrigerator shelves 80 that is

| ess | i kel ycabowi@meafid Bat(lk Fght/(L1gliayefotduantly agpeidnactyisoteean be | essened
simlarly, and further, alnost all the
10 is preferable.
[0204]  Here, since it is L4 >> 1] (L4 is sufficiently larger than L1}, if can be
considered that L1 + L4 =14 (L1 + L4} is approximately the same as L4), it is possible
1o arrange the optical axis 915 of the LEDs 910 by considering Tan™({L2 + L3}/(L1 +
L4)) as Tan' (L2 /14).  When 8 is equal to or lower than Tan" (L2 + L3) /(L1 + L4))
15 (for example, equal 1o or lower than approgimately 60 degrees), there is a possibility
that the lights emitted from the 1.EDs 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 8 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
20 refrigerator standing on the front side of the refrigerator 1 be subject to glare, hence it is
considered there is a small possibility that the user is subject o glare and feels it
difficnlt to nse.  In addizion, when there is a possibility that the user is subject to glare,
it is preferable to provide a member of a2 material that softens reflected Light, or a

member that absorbs light and weakens reflected light, etc. in the anterior edges of the

25 inside refrigerator sheives 80.



area in the refrigerator can be evenly and brightly illum nated; therefore
it is possible to provide the refrigerator 1, which has small influence on
the eyes of the user, a stored itemin which can be confirmed i nmedi ately
al so at night, and which is eye-friendly [0210] Here, plural LEDs (for
exanple, the LED 910a to the LED 9100 of the 25lighting device 900 inside
the refrigerator are lit up when an openi ng and cl osi ng door 126 (for
exanple, the refrigerating conpartnent door 7) of a storage conpartnent
(for exanple, the refrigerating conpartnent 2) is open, in which case at

least one (fo08s; XAMRI Gse, hdWigk-ERe FHORM::Gh s IR RbYS Bl EA% (for exanple, the
LED 910a to the LED 9100 1s used for displaying that the electrostatic

atom zi ng appRsalhktSneOcwall HD86R frddgablyitk afptSinaRBlTC'aht eLhhat at | east one
LED, for exanple, the LED 910a, is nade to flash or be turned off when the
openi ng and(akag) rgviead the ¢foofve @xndingph epgetalvethe BERd (ger abivagr, conpar t ment door
7) of the storage conpartnent (for exanple, the refrigerating conpartnent
2) is open. whinttedoratd gt §is apptoximstelTeo((adypl3) ¢Eb I d4b. hiate tete i 2ast one LED (for
exanpl e, the LED 910ag_is made up of two or nore LEDs in different colors
(for 10eXxanpsebiliy hanlahtisaetipief by thyageior cdg ielcthe pederpfticepr V4 same type of
color (for exanple, white) as a_lighting color. of the inside refrigerator
li ghting de§q@gaﬁﬁﬁg&gﬁﬁuﬁﬁﬁa@?35%?5?@&?P%gﬁﬂéﬁﬁf?ﬁ&%§$b§?atus 200 i s not
operating, and ich is |]j in differ col (fo xample, in a

A Trorent « Jebihetsinnldon’ P il s bl Ph 4 Fomhnd [Tt ng ool or

of the |ightingdaxiics 00kl ASrthBic LefblgfhatAl. hen the el ectrostatic
15at om zi ng apparatus 200 Is operating. 10211] Further, it is also

appl i cabl e bfpakinaErad W02 OL3)ARA € LIFDS < bf REr-8X@NPIE whinftes 4D 910a and the
LED 910b) are lit up when the el ectrostatic atom zi ng apparatus 200 is
operating, toveserdym vitv ot efckibbBradifion rafoe @anilee assinligr thAdebis910a and t he LED
910b) are in different colors (for exanple, blue, orange, or red, etc.)
fromthe |i giptaxingiely§P degre@0fof ormpx ampieaiiccnts rafjatiof rarghesilplsi de refri gerator
| i ghting device 900, wherein at |east two '
degrees (+ 50 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 | (vser)
15 is subject to ghare; therefore, it is more preferable to set 6 to be within a range of
approximately Tan™{(L2 + L3} /(L1 + L4)) < 0 < approximately Tan (L2 + L.3)/L1), since the
user is not subject to glare in view of the effective irradiation range ¢, and it is possible
to irradiate a Jarge area in the refrigerator.
[0206]  According o the present embodiment as described above, since the LEDs 910
20 are used for the lighting inside the refrigerator, the refrigerator | of low power
consumption and energy saving, wherein an amount of heat generation is small can 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 emitied color used for

25 lighting, it is not necessary to additionally provide a lighting device for the electrostatic



or nore LEDs (for exanmple, the LED 910a and the LED 9106) are lit up in a
sane type of colors (for exanple, white) as a |lighting color of the inside
refrigerator lighting device 900 when the el ectrostatic atom zi ng appar at us
200 is not operating, which are lit up in different colors (for exanple, in
different types of colors, such as blue, orange, red, 25etc.) fromthe

| i ghting color of the inside refrigerasor |ighting device 900 when the 127
el ectrostatic atom zi ng apparatus 200 is operating. [0212] Additionally,
these at least two or nore LEDs nay be different colors, and nmay be the
same col Or'S yofbl Biikasiabo, ki ey ARRhd £ A 6l Pubid epRofgr more LEDs be 1t

up and switched off alternately while the electrostatic atom zi ng appar at us

200 is Soperigk in@ othbrRotbd thSdcliBYis PRSI b Ssef ARLAMBELoAREG i SEr can
i mredi ately confirmthat the electrostatic atom zing apparatus 200 is

oper ati ng atlediatis aoiizihd ApRrananah if spetabi@ikonsd. N"ce the LEDs can be al so used as
the lighting inside the refrigerator, the refrigerator 1 low in cost can be
obt ai ned. FiR¢Mer Fuythe, whiet thi SERRI9sbarappl fhrdiglplng, stnee thsleshdngplbyiveal col or s
emtting LED that is capable of emtting lights in two and nore different
colors f@r &%0 wherasthe phyal LEDS P 1 Gpyagangrin  portspl desesipfp erovifsdé 4. ED 910a, the LED
910b). Additionally, at |east one (for exanple, the LED 910f) of the plural
LEDs 910 i nPesfian per&teyle oot pfegs SHigrating PR L0 'c&euts “ean be used as a
dedi cated LED for r§£§esentin &? f L %L%%&&os%%%k%ﬁatonizing appar at us

200 is oper ALTIGOET A Porfsde S 1S % al"so appr icabf e 6 have the LED not

to light Upsiwéi‘;s IeE Ithgpetfrg]ggé%r%tcjnr& i am &j&{égefﬁ&%?ofry ?tu&é %9{-9 I's not

operating, and 15to have t D t up Ina erent color (for
exanpl e, or aQRg& bebd k oflichifL €Rte dhd QM dultea by GBLdrag 10! A6 adf Or exanpl e,

white) of the inside refrigerator lighting device 900 only when the
el ect r ostoat i@ imkQiat NG isapRagedihiiSpptOindidy DREELAE LNGL1) (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 to direetly enter the inside
refrigerator shelves 80, the lights in the direction of the opiical axis 915 of the LEDs
910 do not fall on the anterior edges of the inside refrigerator shelves 80 divectly, glare
15 that a user is subject to 1s reduced, and high visibility is ensured in the refrigerating
compartment 2. Further, when the angle 8 formed between the optical axis 215 of the
light emitted by each of the LEDs 910 and the inner side wall 2P is set larger than
approximately Tan (L2 + L3) /L 1) (for example, approximately 70 degrees), and the
lighting devices 900 are installed in 2 manner so as pot to be nclined too much to the
20 back (rear side) of the inside of the refrigerating compartment 2, even when the front
side of the refrigerating compartment 2, that is, the refrigerating compartment door 7 s
in an 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 exampie, needs not be provided, which contributes to cost reduction and energy

25 saving



[0213] Further, if it often happens that the electrostatic atom zing
apparatus 200 is not operating at the tinme an openi ng and cl osi ng door (for
exanple, the refrigerating 20conpartnent door 7) of a storage conpartnent
(for exanple, the refrigerating conpartnment 2) is open, it is applicable to
performlighting control representing that the electrostatic atom zing
apparatus 200 is operating when the eljgctrostatic atom zi ng apparatus 200
is actuated within a predetermined tinme (for exanple, 60 mnutes) after the
openi ng and cl osing door (for exanple, the refrigerating conpartnment door
7) 1S 250pengg '@m&% re Bl HS St § MimdaBEOIRI 179 £DDS 2hd1f:. €1 eCtrostatic

at om zi ng apparat us I's operating even If the electrostatic

atom zi ng apRatat ¥ BQQetleGuaObr SRS Al BB oBhatiP et iR fhenef ri gerating
conpartment door 7 is opened. Further, it is also applicable to display

al so an opekaipR pfr&Skdidly Wide@dts)Npe ratikonied dit deedibr hexanpl e, how many

m nutes before the operation has been perforned, how many mnutes |ater the
next 5oper atptes akis? 1§ oftedLiTe @] 0 aTohds ® corr)theddside hedrigehecdeigs @t i ¢ at om zi ng
apparatus 200, not only the tinme the electrostatic atom zi ng apparatus 200
i s oper afi ngrehy: hease hargieilogias ight ®gs not dreqiilifall opayser pfrerioithien t he user does
not stay near the refrigerator_ 1 while the electrostatic atom zing

appar at us 208 §R R §¢ Pty lepspiikely @ &f suBist nglasg Ayr [oyheligk ggliicze an operation
status of the.electrqostatic atom zin ar at.u 0. 10[0214] As menti oned
Shove’ The. drsFa it ERE Bl hf ui8 1B R ey O s wi (1 T oot
to the i i | [ i d i t wthi
e Monge orebden i dnoafd MORLED b6 bt ionay SnBl SRLRAIARA 15 S0t LT

Tan" | ((L2 orhgdalobdid be WABNank BEnbBlSmR1A, B8 S8 oL@ & fASvidd ghti ng devi ce

900 inside a storage conpartnent, and by assum ng the distance fromthe
appr oxi nEt e 4eeshRfodf, whitehadk B 1806hct e ddtees Lbmantes duadd wedge of the inside
refrigerator shelf 80 placed in the storage conpartnment (for exanple, the
refrigerati rgict cmpasohiirand indiediagy bo at tifde agi witicriceye-(teldy. hori zontal wi dth of
the storage conpartnent) in between the inner side wall surfaces (the inner
side wal | s 2¢39of Futier. gtodr agges enpaetuppefiels glare phen tefighigimitedmce from t he
approximate center of the LEDs 910 to the inner side wall 2P whereto the
LEDs of the "td8igjert oo At fHEHE othe B30 Posi epdeiioqgerds insidpd t he di stance from

the anterl Orrefr(?gqga%r s%alvets Qg di.lregt yl, l*()jyeusil;lge e]: rl;lzlitg:ea.lrigsg glgeiy%(t] :?ehgct light over the

15 anterior edges of the inside refrigerator shelves 80, or by forming a coating film over or
forming into a shape (for example, maties coating, coating in a color less likely 1o
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

20 reflect light, glare due to reflection can be lessened similarty, and further, almost all the
area in the refrigerator can be evenly and brightly illuminated; therefore, it is possibie 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 eve-friendly.
[02101  Here, plural LEDs (for example, the LED 2102 to the LED 910f) of the

25 lighting device 900 inside the refrigerator are lit up when an opening and closing door



80 to the rear wall of the storage conpartnment as L4, a user is not subject
to glare, the inside of the refrigerator can be easily viewed since it is
possible to irradiate a wide area inside the refrigerator, and further, by
using at |east one of the lighting devices 900 in the storage conpart nent
(inside the refrigerator) as the electrostatic atom zi ng apparatus 25l i ght
600, it is possible to visually confifsg whether the el ectrostatic atom zing
apparatus 129 200 (the m st spraying apparatus) is operating at once by
the lighting device 900 inside the storage conpartment (inside the

refrigeratorg, .khd !ﬂ?[aﬁlgérﬂmé’éoﬁl‘ﬁérﬁ’xfemtéaﬁ 794k S5k chme}a'}cﬁx@Rtt@J ion range a, since

it I's possi bI eto Irradrate the door pocket 72 as well even when the door

i's opened, ayxhRUSEAetilLihd BShLGed DEs 8RQK RRGkaE atzeastemfobe visual l'y
confirnmed 5al so at night. 102153Furthernore, even when the angle O the

optical Rl ican@kShafEniche) bR uBLOEDqfonSamis, Ihe LEB PBE Lo thed HOhe | nner side wal |
2P whereto the LEDs 910 are provided is set within the ranee of

appr oxi mat el9yofiiawedq for dplati@)ttef thd cleetrbsth)iy areo@ingapparaei2 it eeypti@0it deer ees, a user
is not subject to glare, and in view of the effective irradiation range a,
10si nce Pt iiceppiisahiithet & lepsporie LEBdirasimpl. G B 0w s medsip deshoths refri ger at or

the inside of the refrigerator can be easily viewed, and further, by using
at |east ond“Bf of eemthegprrinngyd getiecee (Botarpms f}ﬁé"ﬁ@ﬁ?rﬁge conpart ment (i nside
t he refrlgerat ectrosta aratus |ight 600, it is

a atoni z
possi bl e to Vi suéﬁ“‘lt wﬁﬁ?l rSFﬁm\%?lmfnﬁar%neFtﬁ %ff r oset ftgtlatmgat omi zi ng appar at us
200 (the m gt ;faﬁué&}’t i ézppﬁl‘ie%b'\%)y Aéat%%lﬁ{tﬂkﬂgmﬁtlea%% IE%V(foF he 1511 ghting

device 900 in st'or & ge conpartiment (inside the re gerator). Further,

since it is RAGRI @4@dﬁoa@fsrm'asu@B@%hﬁ&@@osm@a@éﬂt%&raﬁrvvelI eve_n when t he
door is opened, a housed itemInside the door pocket 72 can be visually

confirmed ales@upitin highhd ordn@d Malchisrt Bein » sadl epe bheloangbentlet he optical axis
915 of the LEDs 910 forms with
white) as a lighting color of the inside refrigerator iighting device %00 when the
slectrostatic 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.
{02117 Further, it is also applicable that when two or more LEDs (for example, the
LED 9102 and the LED 910b} are lit up when the electrostatic atomizing apparatus 200
is operating, these two or more LEDs {for example, the LED 2102 and the LED 910b)
are in different celors {for example, blue, orange, or red, ew.) from the lighting color
20 (for example, white) of the inside refrigerator lighting device 500, wherein at least two
or more LEDs {for exampie, 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 example, in different types of celors, such as blue, orange, red,

25 ete.) from the lighting color of the inside refrigerator lighting device 900 when the



respect to the inner side wall 2P whereto the LEDs 910 are provided is set
within the 20range of approximately TanA(L2 L3)/L1l) < O < 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 a,
since it is possible to irradiate a wige area inside the refrigerator; the
inside of the refrigerator can be easiTy viewed, and further, by using at

| east one of the 25lighting devices 900 in the storage conpatlLatent (inside

the refriger r). the 1 ectrostatic atom zing apparatus |ight 600,
it I's possi f)i?%rg?%m%?%%% 1p§ara§lgr%ﬁir§g c”f/ﬁh%?egt' her the electrostatic atom zing

appar at us 26014t N 4% 3y SREAY 0w BPRGAL S mal, 8 AReRALIAGAt Once by the

|l ighting device 900 1nside the storage conpartnent (inside the

refrigerat Ofmhy befthd shbiorsS 1 FIBRr, itts a5 ap0&Sk B tRvel@o brinfordiEBE Be 1ithe door pocket
72 as well even when the door is 5opened, a housed iteminside the door
pocket 72 capaddewivchsiwélakeynaglpnkile thiadkcadssoc atmiringpharatds 0®%¥] (An al ternati ve
use of the electrostatic atom zing apparatus |ight) Further, by

usi ng anSLEBpefding. &xanplyelesignheimpprdgada)sericer ipepatdr copmphagthe whi ch enits a
light of a wavelength within a range of 360 nmto 400 nmwi th a peak of 375
nmin the 1sleppemtigaparanypriansaibieorcragns karmprdme mrfiidd, €D (for exanpl e,
the LED 10910a) representing that the electrostati ¢ atomn zi.ng apparatus

| 'ght 600, ERLEPT Ghes g Lo E L0808 s FRrE BT S BTG e Edpar Lent
(1nside the [elhLISLALL! b ol 10 SLEEHEARLALL EpBLBLA LAG,@PPar al Us 200 s
operating, andcﬁy [ uﬁ1n§?|n9’|n5|_e of the re rigerator only for a
predet er M N@dytyl ¥ canfoRllor EXARNDIRs intb b nbRQusAN o0k i NGealiBhd 1 gerator 1 is
closed, it is p055|gle to increase vitamn in vegetables, etc. wthout

15af f ect100n of HGe DR Lo, tAJED bicena! Ly, 918y, USHNGaBNatldPoden hi gh-intensity
orange with warmh, which emts a |light of a wavelength within a range of
550 nmto 620r étmplaht DER9 S akhafiord QBDNMG if tie inddeaafidedior ighungsed for the LED
(for exanple, the LED 910a) representing that the electrostatic atom zing
appar at us | idgtide S80@y betusd a4 4 dgfiitaed EDSvirpesD O tiandé datréshbc st or age conpart ment

(inside the refrigerator), or the electrostatic atom zing
atomizing apparatus 200 is operating.  In this case, itis 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 & different color (for example, orange, etc.) different from
the lighting color (for example, white) of the inside refrigerator lighting device 900 only
when the elecirostatic atomizing apparatus 200 is operating.
f0213]  Further, if it ofien happens that the electrostatic atomizing apparatus 200 is
not operating at the time an opening and closing door (for example, the refrigerating
20 compartment door 7) of a 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 examyple, 60 minutes) after
the opening and closing door (for example, the refrigerating compartment door 7) is

25 opened. Inthis way, a user can recognize that the electrostatic stomizing apparatus



20apparatus 200 is operating, and by illum nating inside of the
refrigerator only for a predetermned tinme, for exanple, while the door of
the refrigerator 1 is closed, the LED can be used as the lighting inside
the refrigerator with warnth which does not affect the human body, and can
be al so used for stinulating a self defense function mainly of green and
yel  ow vegetabl es and for activating pjgosynt hesis of pol yphenol, and
further, 25can be used for stinulating biosynthesis of vitam n C by
photosynthesis as well. Thus, 131 although the effect can be obtained also

in the refrmgsroggéﬁ&ge\%g B! nsagg%y%mg& %% ar Onzbgﬁlg pega%goa@@wem 4, etc.

further effec app he vegetabl e conpartnent

5. [0218] A phadi reBiz@ihg RADLERhd a¥or b N AUEH PRALOSK LSS H#Nd I n addi tion,
5phot onor phogenesi s as a qualitative transformation of the plant such as

seed ger m nakiRizo i PuRIon Rt oekinfobepnienichaatit Git exaplchRSintny cot yl edon
expansi on, chlorophyll synthesis, inte ode elongation, etc. is perforned,
and nut ri entringleelront ts: apggen v tecaperblred thowmatysniniss thieade @xsour ce of ener gy.
Anong them phot onor phogenesis that is inappropriate for vegetable

pr eser vafi oppemtiertis shedgied: pridiyvatn) efthe chiettofativiatymiza eppatpigs 29pinotoplybe 10st i mul at ed
by blue light at around 470 nm and red light at around 660 nm Since the
Li ghts castm?F%ﬁ?fﬂ%mﬁ%ﬁiﬁ?mﬁﬁ%W%W%%9¢B%%%@WE“&Fbﬁﬂ?ﬂﬁ@ﬂéﬁparatus | i ght 600

and the LEDs 910 of t devi ce 900 insid e storage conpart nment
(s do. ¢ e BT PROSPHYISD P BPcogio Gy BRCRGE AL MO B r ange. of 990 to. 400

nm whi ch staggj&&gmgﬁl %%mg$m% ig@%gp g%g?%ru?ggn and yellom/vegetables

and acti vate biosynt AT s do not | ower

preservati OQpeQHéHé:,awoﬁﬁeeYe@tQ%@Qloﬁ&ngﬁb%ﬂ?i@ﬁ as for anthocyanin of a
bl ueberry or a strawberry, etc., nutrient elenents are increased by the

LEDs 91Qp whizeh |as&m&@e&oaa‘,zhktngﬂetaaxeegncmeézeraghmmawmsgreenl sh-yel | ow
color, etc. [0219] Pol yphenol is a collective termof chem cal conpounds

wher eof t hewbergen® td ifigr sid wsllrSthetutieEDs ¢1¢ aplptoriatd ibypdrimxy| groups or
pl ural net hoxy groups, |ncluded in a
the range of approximately Tan (L2 + L3) /(L1 + 14) <6 < 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 910 to the
1S amterior edge of the inside refrigerator shelf 80 placed in the storage compartment { for
example, ﬂle 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
ZP) of the storage compartment as L2, the distance from the approximate center of the
LEDs 910 to the inner side wall 2P 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 14, a user is not subject to glare, the
inside of the refrigerator can be easily viewed since it is possible to irradiate a wide arca
inside the refrigerator, and further, by using at least one of the lighting devices 900 in

the storage compartrment {inside the refrigerator) as the elsctrostatic atomizing apparatus

25 light 600, it is possible to visually confirm whether the electrostatic atomizing apparatus



90crop such as a vegetable, a fruit, a tea, etc. So-called flavonoids in
t he pol yphenol are included especially in portions of a plant that are
exposed to much sunlight. It is considered that this is because the plant
synt hesi zes fl avonoi ds exhibiting a strong um absorption in a range of
ultraviolet in order for self protection against ultraviolet included in
the sunlight. A main physiological effect of polyphenol is 25anti oxi dant
effect and protein function regulating effect. Thus, aging is deterred by
132 antioxidation, and in addition, cancer, arteriosclerosis, diabetes,
car di ovascUb@lndhisGAsEng et il BLube HoRQaS fe BRKIMSON0 fsidh Sease,
antyl oi dosis, hepatitis, and cataract, etc. are alleviated.
[0220] Ul t r awk Qbrge chrh@ivhent Gnsidd Md @At OFddRE:, WVieh By BkaRgt h range (near
ultraviolet, 5320 to 400 nm, the UV-B wavel ength range (m ddle
ul travi ol et ira@80n tabge326hcarit)s possibidlio iriathe Gonpasediengtvali rangen ( ar
ultraviolet, 100 to 280 nn). The shorter the wavelength is, the nore
har nf ul to thhéwohisnmmedbrodysed kven insidt thaddoopoetet T4 gghbe visallyamdimiehere is a
possibility that genetic fault is occurred when the ultraviolet is equal to
or bel ow’ 328 #ghtt hat is, in the UV-B wavel ength and the UV-C wavel ength.
Therefore, it is %ggesirable to adopt an LED of a wavel ength as | ong as

n

possi bl e i ntthe TTPEeED Gt 285 ¢ Feorir BBV eI gPh® Pange for a

househol d refrigerator used by t ener.al .. jc. O course, safety is
i mproved doﬁog?sy‘gt%ﬁﬁpeftrt?éf i‘/lneﬁ?é(er?vﬁg?%‘ghe Bﬁoet%ilfﬂgjylasglhdaﬁ%?\“dﬁ%ﬁ%t to an amount

that does n%hh%%ﬁ;/ée op&p&%lxﬁa@%qi(ﬁq%) /(ﬂn,db{;%{%ez *ﬁ%ﬁ’f’{?ﬁ}é%t%% |l ight not to be

| eaked structura fromthe opening door. 1 s, safety is

i mproved by gdresd, SRkAs it fublsd: WlzRreind AU ol SiengV iraRkRg b, LED from the
other light source, etc. in installation inside of the refrigerator 1 and

so on. Qb cehte /e podsiblelt@Simadifo: aRSiSh Bbi@: thQetigeaa, wavsdeengd h of m ddl e
ultraviolet range, etc., to irradiate the ultraviolet light only at the
ti me the doeofigehtotdiebyeadily vigexadiurties beksog @dsasfope ofghedipphe. and to
structurally prevent |eakage of irradiation to the door direction. In this
devices 900 in the storage compartment (inside the refrigerator) as the electrostatic
atomizing apparatus Hght 600, it is possible to visually confirm whether the electrostatic
atormizing apparatus 200 (the mist spraying apparatus) is operating at oncs by the
15 lighting device 900 in the storage compartment {(inside the refrigerator). Further, since
it is possible to rradiate 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.
[0216]  Further, when the angle 6 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
20 range of approximately Tan'((L2 + £3)/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 sheives 80 directly, 2 user is not subject to glare, and in view of the effective
jrradiation range &, since it is possible to irradiate a wide area inside the refrigerator, the

inside of the refrigerator can be easily viewed, and further, by using at least one of the

25  Hghting devices 900 in the storage compartment (inside the refrigerator) as the



20case, a light of a wavelength that stinulates a self protection function
of a plant is freely selected, but it is necessary to have only the |ight
source arranged and constructed specially different fromthe other |ight
sources. The LED of the electrostatic atom zi ng apparatus |ight 600 and the
LEDs 910 in the lighting devices 900 inside the storage conpartnent (inside
the refrigerator) stinmulate a self defgnse function mainly of green 25and
yel | ow veget abl es, and activate biosynthesis of pol yphenol. The LED of the
133 electrostatic atom zing apparatus | i ght 600 and the LEDs 910 in the
i ghting deyj L.nsi of age .conpart i.de the

g 9 Ak §etaic sgcgmzmg a?atus 1i ?&{) E%%Sssﬂgi isnatly E#] Yhe qh

refrigerat or3 are super m no entl ng of wavel engt hs

wi thin a rapge.ak é&gzsﬁéﬂﬁﬁtﬁus@&p(mfe bhEL: S\Mak QspB%@é}ae%era%ﬁé)atMcm for exanpl e,

whi ch are used as the Ing 1nside the refrigerator, and further used

Sfor acti vaby iRgighing 3y ba@hsme@{e stvade@BthfArther? YindR @l QRierady Nt hesi s. These
lights of the wavel engths may be used i ndependently, or may be used in

conbi nat i onFwhérhinee il i ghatiblofo iddate e A@E pariey &l &gt Bveti g ehe ddddR22] (Appl i cati on
to areturn air trunk of the electrostatic atom zi ng apparatus) The above
descri be$ t hendageuswhiemgismc thdoep@ipt F2ost atvisvaibteorineidag appar at us 10200 i s
installed inside the storage conpartnent, and condensation is occurred on
t he heat ab@éWb|n@mﬁmepawaa%@aepmwﬂ%%a%ppmsﬁ@mp»ﬁﬁ@b210 installed inside
t he storage conpart nent erature difference betmeen the inside of the
st or age corrpartrre?l‘i’th‘aﬁ’duf Lﬁ |(fﬁ‘ee’“f5’fp‘etft‘1‘él“‘%%810f‘)db WY PERUNk, thereby mist

5 Sprayed: HMEYSlyl 0,3.0058, WISLALN. G9B) LG S 5, 108 31 or age

conpart nent e veg i's performed by

cool air thafs nﬂmgeeJAq@vaaga%g@fapame &1 O AGe o5 QIRAL tmgb (for exanple,

the refrigerator conpartnmen via a return air trunk e electrostatic

atom zi ng apRafiakddtinQih: ﬁk@&%odih@& ad@ziRY z@%ah‘ﬂﬁdlgbt@()d hengtiQr age conpart ment
(for exanple, the vegetable conpartnent may be provided in the

return air v ldélkDGﬁﬂsﬁ%ﬁdk&toﬁ@h@&p:&ﬁr@ﬂﬂ@gﬁia@ﬁﬁ‘ﬁ‘ﬁé&dﬁ)ﬂ&r tef or exanpl e, the
refrigerating conpartnent 2), In -
electrostatic atomizing apparatus 204 is operating, and by illuminating inside of the
refrigerator only for 2 predetermined time, for example, while the door of the
refrigerator | is closed, it is possible to increase vitamin in vegetables, ete. without
15 affect on the human body. Additionally, by using an LED in high-intensity orange
with warmth, which emits a light of a wavelength within a range of 550 nm fo 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 electrosiatic 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 1 is closed, the LED
can be used as the lghting inside the refrigerator with warmth which does not affect the
human body, and can be ziso used for stimulating a self defense function mainly of

green and yellow vegetables and for activating biosynthesis of polyphenol, and further,

25 can be used for stimulating biosynthesis of vitamin C by photosynihesis as well.  Thus,



20t his case, a tenperature of return cool air flowng inside the return air
trunk rises after cooling the other storage conpartnent, and is higher than
cooling cool air inside the cooling air trunk, and by providing the heat
absorbing tin pan 211 of the cooling plate 210 inside the return air trunk,
and providing the heat dissipating fin part 212 inside the cooling air
trunk, tenperature difference can be ed for the cooling plate 210; thus,
it is 25possible to generate dew condensati on water on the heat absorbing
fin part 211, and 134 m st can be generated inside the return air trunk.
Ther ef or e, Lhiaturized nano-si.ze .m s ener.at inside the return air
t runk reachgggﬁnsfg%%gI“Fﬁgm§%%%%3§m8§ﬁ%§r %%ﬁ?“??%?“%ihnple, the vegetabl e
conpaanent ookyiaf dfbardb@ W eRY 1l kA8 SNE BBEIY) ahilaibd WA, thereby spraying
of mst evenly in the storage conpartnent 1s possible. 5[0223]1n this way,
si nce the elgeaigiQsh@tingtat om zi ng apparatus 200 needs not be installed

i nside the storage conpartnent, it is possible to increase the inner vol une
i nsi de the gk age pieoEpeas bagenly thrduplt fhbt@fgthesk, ahdmaddxdnappl i cabl e to nake

mai nt enance of the electrostatic atom zi ng apparatus 200 possible fromthe
front side offoiomhrphozetkyid age pEtioriveMaisivtmatiant e phntsickassk@ct rost ati ¢ at om zi ng
apparatus 200 is made possible by 10making at |east a part of the partition
wal | 51 (théerngsponflpsy Pt digrrotigipe. s edvdedproapangion. tideerhdt a st or age
conpartment (for exanple, the switching conpartnent 4 or the vegetable
conpar t ment oSk ipieyiodg plongaliqeeiy. ReriRASE- ARdPUETR SlPER PERELE MR at oni zi ng
apparatus 200 is installed anong the storage conpartnents (for exanple, the
swi t chi ng cgl%%ﬁednaesﬁtm eggenfrﬁ‘ve‘ v%’&%t%’éeﬁlpgmgoo %’%ﬁse’snt%mg, etc.) whereto the

return air Eﬁéﬁ%ﬁiﬁﬁ%@e@%ﬂégre&hﬁ%ﬁ&k el To T elolyy o T A TN agxftﬁeoexaﬁp' e, the

refrigerating conpartnent 2) to the storage conpartnen r exanple, the

veget ablie conRal:k BRde Dbt 2 Souh B ah) Bfred ﬁl{hiz@@roﬁ@@gﬁ =i dein@fid he rear surface
wal | can be detached fromthe inner side of the storage conpartnent. Al so

in this caséghtat AdreharERofaiktl-ONRRRREInE aRphraGaimRdo afd dehe el ectrostatic
atom zi ng apparatus 200 are made easy by formng the electrostatic
20at om zi ng LEpyrap eftthediciRBO ddvivk B00anskik the Bsagk henpitbenc@rigonent 512, and
attaching the kit
reftigerator) are of wavelengths within a range of 320 te 400 nm which stimulate a self
defense function of green and yellow vegetables and activate biosynthesis of polyphenol,
15 the lights do not lower preservation quality of vegetables, Further, as for anthocyanin
of a blueberry or a strawberry, eic., nutrient elements are increased by the LEDs 910,
which is sources of Hghts of wavelengths having greenish-vellow color, etc.
102191 Polyphenol is a collective term of chemical compounds whereof the benzene
ring is substituted with plural bydroxyl groups or plural methoxy groups, included in a
20 crop such as a vegetable, a fruit, a tea, etc.  So-called flavonoids in the polyphenot are
included especially in portions of a plant that are exposed to much sunlight.  Jtis
considered that this is because the plant synthesizes flavonoids exhibiting a strong
maxitnurm 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 s deterred by



conponent 512 to the inside of the return air trunk. Further, since the kit
conponent 512 can be separated and collected also at the tine of recycling
and di sassenbly, recycle efficiency is inproved. [0224] (Use of the Peltier
el ement) Furthernore, as nentioned above in a case wherein it is inpossible
to 135 provide the heat absorbing fin part 211 of the cooling plate 210

i nside the storage conpartnent or theygpeturn air trunk, and to provide the
heat dissipating fmpart 212 of the cooling plate 210 i nside the cooling
air trunk, by providing a Peltier element (a plated sem conductor device

using Pelti gr{uoﬁéatuﬁlcatnd Ll%&ltfoﬂrbélflc@:r arfé%&[ergs{soffﬁb@@@céi@&@écu]&r%s&a&e 5 other netal
by passing an electrical current through junctions between two types of

met al s, and AGhdFRAN Sisch®, FIRRAMN ARt IPRR ALY hepathisf het-onceeabatween one side
surface and the other side surface by occurrence of heat absorption on one
si de surfaceyeviantl heat generation on the opposite side surface by passing a
direct-current through itself), for exanple, in place of the heat
conducting fart 2UBaed liden divided ine g Lalisorvbimsl riign(ngrapirai®211 and the heat
dissipating fin part 212, it is possible to make heat absorbed at the heat
absor bi n§ f?%ﬁfbﬁ)rgﬂmQ@iUVﬁﬁ‘&V%@ﬁ‘f‘ T@Bes{gli‘délﬁt”ga“ t. 28t SRwe» @ ssi pating fin

part 212; therefore, pplic t hat bot he heat absorbing fin part
211 and theﬂﬁégf‘HW%?F%&??ﬁ%IﬁFﬁ“%%ﬂ&“?%% 5$ iﬁﬁé?%? &d i nside the storage
conpart ment _or ra.air b t he structure

simpl e, and“?ﬁmn §ta %g?%ﬁﬁgh i?ﬁm’ L%h%ﬁ%ﬁ%é@he cqﬁgggvl Furt her,

15since tem&g&hg&%ggiea;cffﬁﬁ&p&@m@@tvmmumo;a%acauaa@%%mgofl n part 211 and

the heat dissipating fin part 212 can be controlled by magni tude of an

el ectrical GpIthRRlis i EABIWaRMnSEWMdGRNACNGALIcRh, WakRifr& @k be set by a
tenperature, etc. inside the storage conpartnent, hence | ack of dew

condensaitdi Odesiti-as adol n IBD Ik exenrbgilasadig adpo@ibiead the gerdtobledoft hat can stably
perform m st atom zation can be obtained, 20[0225]Since it is possible to
have heat algdiVbed:vetngt ivegdforat homblsdibirigegptck bwd piath¢ ge@g4 putdind heat di ssi pat ed
at the heat dissipating fin part 212 as seen above, by providing a Peltier
el enent (a MIfaese s @@Wd?ﬁf‘%‘ﬁy e virlydy E?@i‘??dhq:g?dﬁ“@ra“é’ﬁfft@@? to transfer

heat fromone netal to the other netal assing an el ec cal current
t hrough j uncPrEHES fst Rk tpme{lwggod&fmq%ettﬁ %"Oieégﬁﬂt’é?”f’r@‘éﬁé‘ “{ 0 generate
tenperature d|I grence betw%en one side

urally from the

struc opening door.

15 [0221]  Thatis, safety is improved by a simple structure without distinguishing the
LED from the other light source, ete. in installation inside of the refrigerator 1 and so on.

Of course, it is also possible to use a wavelength of middle ultraviolet range, etc., to

trradiate the uitraviolet light only at the time the door of the refrigerator is closed, for
example, and to structurally prevent leakage of irradiation to the door direction.  In this

20 case, a light of 2 wavelength that stimulates a self protection function of a plant is freely
selected, but it is necessary 10 have only the lght source armanged and constructed
specially different from the other light sources. The LED of the electrostatic atomizing
apparatus Hght 600 and the LEDs 910 in the lighting devices 900 inside the storage
compartment (nside the refrigerator) stimulate 2 self defense function mainly of green

23 and yellow vegetables, and activate biosynthesis of polyphenol. The LED of the



25surface and the other side surface by occurrence of heat absorption on
one side surface, 136 and heat generation on the opposite side surface by
passing a direct-current through itself), for exanple, in place of the heat
conducting part 213 between the heat absorbing fin part 211 and the heat

di ssipating Cmpart 212, the electrostatic atom zing apparatus 200 can be
al so used in an air conditioner or a hgne electrical appliance, etc.
wherein 5cool air at a |low tenperature, etc. cannot be used. In a case of
the refrigerator 1, the electrostatic atom zing apparatus 200 can be ,
installed i Qe@o%@&t&tﬂﬂ%&%%ﬂﬁﬁéﬂt bGP HE [35810 & BE nghfleicWRl bogsur f ace, or the
bottom surface, etc.) ose thickness of the heat insulation wall is
desired to Bedase SR omdSunRASIBIRIIR, reMREEBIaR shitEsBSky BEFs t runk is not

provi ded so as to increase a volune inside a storage conpartnent of a

st orage conpsirtigtts of fo¢lenGBeviaingH renge bi160 dneforsed with apgakadfpoar t nent 2), or a
section wherein the cooling air trunk cannot be used, such as a partition
wal | or a shmlffr eifmpic. vwichmmp led agthrdighane triski¢ thare(adritoryrad fiekusehe refrigerating
conpartnent 2 and the switching conpartnment 4, the partition wall between
t he ref r P gefeattiryneinmmmdrtst iamm QbicPhereEc spypeex i e B8 €hpsed cont ai ners 2X
and 2Y, or the shelf, etcg.), etc, that partitions betwee he storage
conpar t ment ?a"’f%?%@f’\?&k@r‘fseg "é‘f%’?dﬁ‘ﬁg’ E B mQPﬁﬂ‘”‘éw'g‘tV%ggté’ conpart nent).
In this Cas%m@éﬁd&%%ﬂ ing the electrostatic atom zi ng apparatus 200 (the
m st sprayi ng apparaf1 sfmgle‘n t he upper surface (the ceiling surface of the
refrigerat ofpd) OfsdRGicd L :BER aif QIR AF TRk osBEANIELE Bluralile Upper most part
of the refrigerator 1, mniaturized nano-size m st can be efficiently
sprayed all over trhQbivesdstBesaffe chdl @hstiphag@usoRPashimR Uppasdidr t her, a cool air
20 trunk al ma& whi ch necessary | owtenperature cool air flows, etc. is not
i ncl udedp an@ it instdlisd ipais e lb@getcom @B Rad doZdendztiva isla@etd @siecat i ¢ at om zi ng
apparatus 200 with an air conditioner or a hone electrical appliance, etc.,
wher ei n cookeagibsorizig fa pirO3! tialmpertamt plpte 2 L 0etselleddmidntht sipezeused, and to obtain
the refrigerator 1, the air conditioner, or the home el ectrical appliance,
which is | ofPiPAREShy Wimer et iffepripre bravice e Btide he Feratcicoparg@ddor i zi ng,

and the inside of the cooling air trunk, thereby mist is sprayed; however, in a case
wherein cooling inside the storage compariment (for example, the vegetable

15 compartment 5) is performed by cool air that has cooled inside another storage
compartment {for example, the refrigerator compariment 2) via a return air trunk, the
electrostatic atomizing apparatus 200 needs not be provided in the storage compartment
{for example, the vegetable compartment 5), and may be provided in the retwn air trunk
from the other storage compartment (for exampie, the refrigerating compartment 2).  In

20 this case, a temperature of return cool air flowing inside the retum air trunk rises after
cooling the other storage compartment, and is higher than cooling cool air inside the
cooling air frunk, and by providing the heat absorbing fin part 211 of the cooling plate
210 inside the return air trunk, and providing the heat dissipating fin part 212 inside the
cooling air trunk, termperature difference can be used for the cooling plate 210; thus, it is

25 possible to generate dew condensation water on the heat absorbing fin part 211, and



25and antifouling effects can be attained. 137 [0226] (Application to the
refrigerator side wall) Next, it wll be described one exanple in a
case of applying the electrostatic atom zing apparatus 200 to a side wall
of a storage conpartment in the refrigerator 1. Fig. 26 is a side sectional
view of the refrigerator 1 describing the first enbodi nent of 5the present
invention, and Fig. 27 is a front perspgective view of the refrigerating
conpartnment 2 of the refrigerator 1 describing the first enbodi ment of the
present invention. In the diagranms, the sane signs are assigned to the
simlar par st @%bd fnckhed inside theQerhnh gir iR, MBeHLROM: hilRueXPhaAnatd ONs are
omtted. [0227]in the diagrans, the electrostatic atom zing apparatus 200

i nstal | ed i fist Reerddimdete siceir walklrea2ies Bfidetolithe p@fgeicggramar (f& i s housed
inside a recess portion forned in the inner side wall 2P. As shown in Fig.
6 t hrough Fegmpit,The vedvabletomparmost pfiecfloming irisiZé Bigreapparatkudergdd0 i s nade up of
the el ectrode holding part 220, the discharge electrode 230 in a

rect angul ar SP@%’Panfé‘FféYfF'ﬁé’dhe(sﬁfaﬁ%ﬁ?@PWe@ﬁF’t‘]ﬁ‘??&r) shape or a col umar shape,

and the counter electrode 240 including.the openjin art 241 in an

appr oxi mat eFy%di r CUMAFESHERES dstHat ﬁt"é‘g?“ﬁa Wﬁgﬁg‘i‘}d‘%&g&‘{‘gﬁ y sinilar shape as
the cross-sectional shape (approxinmately circular. of the tip end of
t he protrusfnts)%ﬁegglr& e%ﬁgﬁ?&fnﬁz’gﬁnﬁﬁ’s? r‘glé %Il_el&3 nga 'en%%%%,%%nd further is an
openi ng | ar Q;%e&D%Qag@c&wfpmaé%%é?ﬂtiiﬁﬂa AIRS £y mEheGHleaF shape) of the

protrusion part 231.” Alternatively, as shown in Fig. 12 through Fig. 17,

t he el ect r 0gf dfeduGstAk AThZhPpRARRANB DI theSroBiehe ot Bfigdri® di schar ge

el ectrode 230 20i ncluding the main body part 232 in a prisnmatic col umar
shape or a ¢olnsmakncs brapeleglopitig ab@tling fppiriies B isaladeiots®ittyon, and t he
protrusion part 231 in a pyram d shape or a conical shape that gets thinner
towar d tifie cokinaieased mof dertifahQvall A dticlet inpraypy valiesn tigregrhe appr oxi mat el y
right angle with respect to the axial direction fromthe main body part
232, the el eefrodesirededorgtararifor saople eswibitg onpptmRoUEEE t he di scharge

el ectrode 230, 25the conducting nenber 280 for acpE)I ing a voltage to the

di schar ge elvﬁﬁﬁal?]f)‘ffélpm?t Stqtfé at & section wherein the electrostatic aloniizing

apparatus 200 is installed 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 apparaius 200 are made easy by forming the electrostatic

20 atomizing apparatus 200 info a kit as the kit component 512, and attaching the kit
component 512 to the inside of the return air runk.  Further, since the kit component
512 can be separated and collected also at the time of recycling and disassembly,
recycle efficiency is mproved,

[0224]  (Use of the Peltter element)

3]
h

Furthermore, as mentioned above, in a case wherein it is impossible to



138 counter el ectrode 240 having the opening part 241 in an approximtely
quadrangl e or an approximately circle shape, which is an opening | arger
than the cross-sectional shape (the approxi mately quadrangl e or the
approximately circle) of the tip end of the protrusion part 231 of the

di scharge el ectrode 230, and the fixing nmeans 260 (the 5pressing neans)
wher eby the discharge el ectrode 230 is5held by and secured to the el ectrode
hol di ng part 220 via the conducting nenber 280. [0228] Here, as a nmeans to
provi de dew condensation water or supply water to the discharge el ectrode
230 or the gbeatkode b MpaPan lor B2OolidehRi 1@h8dWalBfgsUpPpl y nmeans such as
the cooling plate 210 that generates dew condensati on water, or the water
10 storage teampkoRdCr thhatursirppil @ touple yhe et dissipaeg 6o pari@Thft he wat er suppl y
means shoul d preferably be installed directly above the discharge el ectrode
230, and t hie edobngtptagef Gindide the cerlinpdinAiunky bappeding afsitipgGBmeiGul d preferably be
attached to at |east one of the inner side walls 2P, the fixing neans 260
(the pressi Pyedreaiiayuciy devichwsing PEEY FiEgee FOPE Y Tparte regbod6 that the dew
condensation water that is generated on.the coolin | ate 210 or the 15

wat er dr pI%W“?ﬁ%”??ﬁ%m§ﬂ6%%VmVﬁ??F "??%W?WW%mﬁﬁFggeg?ﬁfgge tank 270, etc.

drops over b TR [haad el 238,05 dachaas, shagrpde 230, the slant
€ fI e

part 264 of XI ng ans pressi ng neans3, or the el ectrode

bol di ng par fe &80 shh@trBb otk S8 Ha: HsbBGhlo¥ oR&IOWnEURI REr . M case of
using the water storage tank 270 in place of the cooling plate 210, since a

user needs pderhR@dn WakRbsite didk s@PR) HyGalh€a diRctchsdntthlouch RQ1rXEr el ectrostati ¢
atom zi ng apparatus 200 in a detachable nmanner to the inner side wall 2P,
t he cei | i ngeaaapik, sOplact bigheheat tanthiicony pwal 13 betiveenwihihehaieasies firtphe wat er st orage
tank 270 should preferably be installed in the fixing nmeans 260 (the

pr essi ng? mealishd thoreattdsapatitefetrerbi@. inie baiibigopake he AGobeintthé kgt i Ng t he

el ectrostatic atom zing apparatus 200 in a detachabl e manner, as shown in
Fig. 17. 25pnobog @a&r‘t?ﬂl@aﬁag‘w Pigtier o Perrtdreirebs it Baaretent 131 to the
cooling air trun 139 53 instahge in the Eggr surface_of the storage

k d
conpar t ment  FABEDISHF bighe "aH 2pRig PR 4t | 24 BE B PRGNS atus inlet cool
ir t k 8 t . j nf.er. i. ded, which
air trunk 830 alse,gﬁslt%ilﬁadsms%a gﬁ %?rg%%ggrg%ﬁ%@ngﬁrgnsf% I lr‘etaéugaru\;\%a%e, wha‘g'h surrounde Ic

is provided I'n the rear e Si _ eat insulation
material, apg vl Ghcdhe VRHBSR theh&iBloh Ynd i QMickdifrcl 00lehd)9 Flifer, t r UNk 53

15 since temperature difference between the heat absorbing fin part 217 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 temperaiure, eic, nside the storage
compartment, hence lack of dew condensation water can be prevented and the
refrigerator 1 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
Peltier element (a plated semiconductor device using Peltier effect w transfer heat from
one metal 1o the other metal by passing an electrical current through junctions between
two types of metals, and 2 means to generate temperature difference between one side

25 surface and the other side surface by occurrence of heat absorption on one side surface,



S5installed in the rear surface of the storage conpartnent, reaches the

el ectrostatic atom zing apparatus 200 installed in the recess in the inner
side wall 21' of the storage conpartnent, passes through an

el ectrostati c-atom zi ng-apparatus outlet cool air trunk 820 such as a duct,
etc. whose circunference is surrounded, and which is provided in the rear
surface wall and the side wall heat ipgulation material in a state of

i ncluding 10fi ne water droplets that are nmade i nto nano-size m st by the

el ectrostatic atom zi ng apparatus 200, and reaches a m st spray conpatunent
installed i fma@ sRB8Ion RS oppdsitd D€ sirB@fhy SHGEACE MRl @foulse Storage
conpartnent, for exanple. m st spray cover 800 is provided in the m st
spray conpardent exttyad, v Sacd TS alal @akiukihg fardat 8habherambRine and the cool
air including the fine water droplets that are nade i nto nano-size m st by
t he 15el ect fiosttdt i apd Gt b dissipgingfopan aluse 2L Gosialic SPidipeppatani0 t he st orage
conpartnment froma mst spray outlet 810 forned in the m st spray cover
800. [ 0230] 2 caree alsquser/ie an Ainvendiipese trrdereddceioa prptidngd. g wagpar at us 200
including at | east the discharge el ectrode 230 and the counter el ectrode
240 is agloEﬁF@di?Hwﬁﬁ@“§WB€EWEW$“%Pﬁ? dacniffsl 4 the refiiegpordpBt oxi nat e cent er
position in height which is at _a height position that is 20w thin reach of
a user int ﬁ%‘“’%ﬁ%&%mﬁ}a‘F‘r‘g WP a8t ‘%@b%‘t"i hyEs %ﬁ?'ﬁ’?ﬁéh’?ﬁc?) of the storage
corrpart nment Q&QVSE aga‘al. §rtth %g&%rs aFEg etp. ngopeeﬂu l g%t { tf‘?esl;[eeetaftinlsu at;%;g om zing

appar at us 286 'S Je I'vered y cool "art "1 nside the

el ectrost at {,Qriaeidi 4] Rds FRPA AR, e @l SO vl fs nbipHe800 Such as a
cooling air duct whose circunference is surrounded, and is sprayed, to a
different phageathosiutxaimRlorageRBnitRREK ot dlotagombdd@edi @ surface wal | of
the refrigerating 25conpartnment 2. or the other second storage conpart nment
(for exafpl eqamplhehessfiigechtgrgmpaitdbit Z)0srp adctidientreid 46 kodlif@irveget abl e conpart nent

5) different fromthe storage conpart nent
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.), ete. that partittons 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 trunk thwough which necessary low-temperature cool air flows, etc. is not included, and
it is possible to commonalize the electrostatic atomizing apparatus 200 with an air
conditioner or a home electrical appliance, etc., wherein cool air at a low temperarure,
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.



(for exanple, the refrigerating conpartnent 2) wherein the electrostatic
atom zi ng apparatus 200 is installed, and the like) froma place (for
exanpl e, the approximate center position in height which is at a height
position that is within reach of a user in the 5side wall of the
refrigerating conpartnent 2) where the electrostatic atom zi ng apparat us
200 is allocated; therefore, freedomuf7 placenment of the electrostatic
atom zi ng apparatus 200 including at |east the discharge el ectrode 230 and
the counter electrode 240, and a mi st spray unit (for exanple, the m st
spray outl eto210 {@pREn tdthelrbBeeMlostideSRANAY cover 800 provided in the m st
spray conpartnent) for spraying m st that 10has been generated by the

el ectrostatic at oNixzitmg EEpatiat os 2600 innshdef iphigns hotlagenrdonpar t ment

i ncreases, and since m st atom zation can be perforned froma place where
m st at om zeatiigne dpgarates S te g sidedhad] plstopie fompatem ofie gbmergm li ncr eases.
Further, since the electrostatic atom zing apparatus 200 i ncluding at |east
t he di schar §& 8iséciis Befensd 3o afibr refhigsratop Lifreaibing ths Sest obedmmanpef and t he ni st
spray uniSt for exarn?,l e, the mséﬂngra .15 outlet 810 formed in the m st
spray cover TBBEHIOY e THE FeSErRE Ay e Snbart ke for spraying mist

that has begn generabed by ihe glestrosiatlc.atonzing apparatus 200 into
t he storage cgnpar ment  can. be separge{]%edS SeOoq et Bt conponents, it is
possi bl e toyRks eﬁ@ﬁaaggfmnga@%e%@uegsig@ea%&pgg.r%?%m@s@rdpi Q@ make the inner
wal I s of the storage conpartnents in the refrigerator 1 thin, the inner

vol ume of t beiStNLAeR: KONPRLELGENL Snigdcan be enl arged, and further, the
refrigerator 1 whose cost is reduced can be obtained. [02311Here, since a
user needs totenbuie diaemsvek elkcusinit agrzihadpkardioandaddsmewat er when t he
wat er storage tank 270 is installed, it is preferable that the placenent of
t he el edfr osnasiicwait2d i trd migzcgy Afsdtuss! iBBIO a rgesaporiépn iwingit thposi ti on within
reach of a user (wthout bending |low, and is |ower position than eye |evel
in view of HayrgAt%GF Z53uyaidies hme)e Lafy cyesktighoyizae a hei ght position
fromthe waist to the shoulder 141 position (height equal to or higher

t han appr ox BB 37 EeEP "5‘%'316@&‘1?8]’01‘{)“@ Pa¥ 2t e st e edppT GRi matel y 140 cn,
and on the fraont side af. the storage compartment. Further, the placenent
posi 1 on of "tra bl FadirtS ehindb e BEeta B8 o Planat b SBear an upper part

| the StOr 8. GRNRAL AR Rhah{nl BEnNGH 168wl SHLAANISR 3Rd 0 evenl y spray

fromthe upper 5Spart to the Tower part inside the storage conpal anent by

gravi ty,15anehai iin bd@pikisthBly il GHapeB thé Erh8 sdcAbRr Blpe @L}aﬁr@)&ﬁdﬁ:&n), should
preferably be at a position where m st can be evenly sprayed in the width

di rection (tinelal shiperodihe dp &ne 61 thajruas: paetdl of ms Hildarkdh@cisdiorsage conpartnment in
a state of being mxed in cool air, and in consideration of the position of
a cool air outflde:is dnlpeenime Sreesthmayrosutdiot (4@iGinmay doeld depreel i N one part or
plural parts in

the profrusion 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

glongated in the axial direction, and the protrusion part 231 in a pyramid shape or 2

conical shape that gets thinner toward the counter electrode 240 and that profrudes 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 applving a vohage to the discharge electrode 230, the



10an approxi mate center position in the width direction of the refrigerator
1, or may be fornmed in one part in an approxinate end position or in two
parts in the positions of the both ends, i.e., one part in each end
position, or in plural parts in the wdth direction. [0232] (Application to
an air conditioner) Now, it will be described a configuration in a case
wherein the electrostatic 15atom zi ngigpparatus 200 i s nounted on an i ndoor
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

condi ti oner cdui@licitsadab hav]ﬁ?ﬁ%peﬁiﬂ HOITR M apbREmALIAGLAMRLE & T epresentation
is omtted. The main body (casing) of the inhdoor unit includes inside
itself a heagiprogimeliatigRrshapb@nRh B abopbiiflirgs thdehbaat-sexehanger provided in a
front side and a rear 20surface heat exchanger provided in an upper part or
in a back sitidepmegnagiyramnigege dmheapprisimegdyt rdie)\sf ghdped ot ai r suction inl et
that is provided behind or above the front side heat exchanger of the heat
exchanger, amrwier pagde | dthe dhekergd decpyrde 930cwed the fixiag bowe¥0 fsert in the front
surface of the indoor unit, a filter provided between the air suction inlet

and the ReaPrEREHRY &pereby thy figiharre d9qErde 1Y ifielivy guddedet Wésn the front side

heat exchanger and.the rear 25surface he exchanger of the heat exchanger
in the inve%?gﬁgeggﬁﬁﬁg?%??tﬁ%ﬁﬁﬁpgmﬁﬁagth 142 heat exchanged via the

filter and {OE%J h.eﬁére, gg(ﬁczlget%&g(? ro@getdg’[} cqlggeinﬂgont lée??r sgiyg)lyf\a;a%me Qe air suction

inlet fromthe air out and a drain pan tha provided in a | ower part

of at | east 4QffeQfectdd23b bR eith e ndI8RL paR XRNANOSE WAl LG Lgar surface heat
exchanger, wherein the electrostatic atom zing apparatus 200 is provi ded

above the dkak#f oRasbIhI PO Gh LMD fw bitenshddn b@kr, orltRE:RPY even when an
el ectrical current is nmade not to be discharged between the | ower end

sur f ace 121 1 ¥orafe tnh 270 i eduprédissopphi wagr, Bic.nanp &k tva@sdppnetadshieoudi schar ge el ect rode
230 when a voltage is applied to between the discharge el ectrode 230 and

t he count er prefrably bedepeall@Uigredy atfowsr thr dinghaze Rlottole 286, audthefreistagy i n t he el ectrode
hol di ng part 220 or the fixing neans 260 of the electrostatic atom zing
appar at us 28eMiEBe RBrHE0t Hou TR thbiicatebed it Eahere ASE MstsidRat er or wat er

dr oppi ng fr%gkgg%m%eed-maggg(e ans he

King means press:ng(!geans) and the elecrode holding part 220

so that the dew condensation water that is generaied on the cooling plate 210 or the

15 water droplet 275 (the supply water) from the water storage tank 270, ete. drops over
the main body part 232 of the discharge efectrode 230, the slent 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 a user needs to feed water, it is applicable to install the

20 electrostatic atomizing apparatus 200 in a detachable manner o the inner side wall 2P,
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
holdimg 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 trunk



heat absorbing fin part 211 or the water storage tank 270) in the discharge
el ectrode 230, the el ectrode holding part 220 or the fixing nmeans 260 in a
state the discharge el ectrode 230 is held by the el ectrode hol di ng part

220, water discharged fromthe notch or the opening in the el ectrode
hol di ng part 220 or the fixing neans 260 is discharged to the 15 drain pan:
therefore, there is no need to providagga water receiving part additionally,
the cost is reduced, the nunmber of conponents can be reduced, and the
assenbly efficiency is inproved. [0233]Further, it is applicable to

al | ocat e t hes heats RS RERIRE itk sttadelcorthdment fiSs-Ohsedhar ge el ectrode 230, the
counter electrode 240 and the el ectrode holding part 220 20above the drain
pan that r eeivesic-semikinfdgeaaatied chbarruhing 0 aub hatduafetct Wisal r condi ti oner,

and to allocate the heat dissipating fmpart 212 near the suction port. In
this way, srineefetiveisheatnddd. sBikipiabrbnidpd fnitie rparra@ 121! atdithe sdé schar ge el ect r ode
230 and the counter electrode 240, etc. are allocated near the outlet, a
vol tage is appichanuition merisg g feerest eerhote D30opadr e “Eount er el ectrode
240 and m st is generated, and the generated m st is blown 25into a room
togethersmnPﬁ“@%ﬁﬁ“&??“Fﬁ&?ﬂﬁé?mﬁﬁﬁﬁgﬁ?W%ﬁBWW%ﬂ?WﬁﬁﬁﬁﬁfIet and has been

143 cool ed, thereb &) ada;a on gn.ew g&d}&e atlon i nside the
room can be*SRFFGHP %Pg eVe > e AT e ¢ CURLTAPEd in the

\?vlafg?a::gﬁ gé érf:n%?t\e/% %@ %M%&c&&sﬁ{m &uﬂrﬁm& {?Mnﬁ%ﬁtiehﬁlﬂ%'}gnwa” 220, the

rain pan, can I scharged outside the
room w t hoUgagR@ Y4 Qda&%t@ﬂh(os&&@ﬁ?ﬁé}é‘rﬂé§sz§ﬂehﬁlheda§m%éﬂ\@$s%hd€d%el ving part,

etc., and it is possible to obtain an air conditioner of low in cost.

[ 0234] Fur t he raarserfact dalliahd 84 53 wapRhi itsalbdod mbheridd inacarbhiaclegct rost ati c
atom zi ng apparatus 200 near the air suction port downstreamthe air

suct i on lpor find watet lireplitarbboor meraiitic @ho-tik enisabyr thoodmeistaiionenzingand t o provi de the
m st spray outlet on the upstreamside of the air outlet in the indoor unit
of the air erpaeivt308nedroaghes 2 at spiay cRVREY e ipleln 49, upRset d4%ea duct, 10a hose,
etc. Here, the m st spray outlet naz double as the air outlet, or the m st
spray out| et’e‘""rﬁﬁﬁfwﬁ)@a"ﬁ’lf%g‘&fa%ﬁ" S EPERRIE  HRSIERPY CHRENT ng path or the

air outlet, provncied m YE]E mist s;[)ray compartment that is installed in a detachable manner, and the

cool air ncluding the fine water droplets that are made into nano-size mist by the
13 elewrostaiic atomizing apparatus 200 is spraved into the storage compartment from a
mist spray outlet §10 formed in the mist spray cover 800,
{(3230]  As seen above, the electrostatic atomizing apparatus 200 including at least the
discharge electrode 230 and the counier electrode 240 is allocated in the side wall (for
example, 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 atonizing 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 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



is sprayed fromthe air outlet inside the roominto which the air outl et
opens. As shown, the electrostatic atom zing apparatus 200 including at

| east the discharge el ectrode 230 and the counter electrode 240 is

al |l ocated downstreamthe air suction port 150f the indoor unit of the air
conditioner or near the air suction port, and the m st generated by the

el ectrostatic atom zi ng apparatus 200i40s sprayed to a place (for exanple,
the inside of the roominto which the air outlet of the indoor unit of the
air conditioner opens, or the inside of the air conveying path on the
upstream si dgipsmehid@r @l vegblelcBbparn@in€ 5))itlich fREAM stofdyOnBar®R/L | ON Where the
el ectrostatic atom zing apparatus 200 is 20al |l ocated, via an inside of an
air trunk sgebxaapleahedeftferadfiasRpeinee A fiefeRniaidBs@ty dminged; t herefore,
freedom of placenment of the electrostatic atom zing apparatus 200 incl uding
at | east t hspdirschar goalel.eot thdite RBO phed it bemgloumtagproghect r ode 240, and the
m st spray unit (the m st sﬁray outlet) for spraying the m st generated by
t he el ect r osngtrcEtioafiheiehwhish Bpirdieigttpesitpo thal ihgitireresch el sgdiptiencr eases, and
since m st 25atgm zation can be perforned froma place where m st

at oni zat P onsifesvali ahs el eer Ry BTG 2 Y ReSEAEIEH T Egn i ncr eases.
[0235] Further, since tenperature difference t n _the heat absorbing fin
part 211 anﬁ$?ﬁgEﬁégfiﬁg%é*%%?ﬁﬁﬁ“Pﬁﬁﬁﬁg??mﬁq\e%%%mggwcontrolled by a

magni tude Ofuo Al ELechf bl kL ARk nRGULL 8RN CARTRSALI on water can be

set by a tenperatufe 1nsi e room 5 dew condensati on

wat er can bg.RbRYENLBY mi@Pehy ThillkAbMbiZ 8t MaRRaThEL siitSheLaN be evenly and
stably sprayed. Additionally, since the heat dissipating fmpart 212 is

al | ocat ed neamist Pay SHEBHORNVRE In the@L Bpravh@npattheniaapraghieasitpat i ng fin part

212 produces heat and the tenperature rises slightly, the heat is taken in
by the d0ct hwheepemtraedly twhleclvsigicempag atpunes Y0 tsidotie serezgebl own into the room
is not influenced; therefore, an air 10Oconditioner or a home electrical

appl i ance, etmparimepiapRates ERfsEeCBFiRIOBIaED e bppsrommed fomagipeeni t hout i nfl uence
on tenperature control over an _inside of a roomcan be obtained.

[ 0236] ( Di spl*agyg mist atomization j3dpsired, fdreres pifpdam opfesigh ngesat iUBPf st at us of the

el ectrostati.c atom zing apparatus . (the m st K spraying apparatus),

i spl aying. 3= TiRGte “BPeehPay 20 ettdif elyr B GRET o &

er adi cat | On{ShE G0Gr AoBAGHE e AR AHLAAN Bl bl fisPpd} OF 206

conpart men
15 outlet §10 formed in the mist spray cover 8060 provided in the mist spray compartment)

for spraying mist 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 component smaller and thinner, and to make the inner walls of the storage
compartments in the refrigerator 1 thin, the inner volume of the storage compartments
20 can be enlarged, and further, the refrigerator 1 whose cost is reduced can be obtained,
[0231]  Here, since a user needs to remove the water storage tank 270 and adds water
when the water storage tank 270 is installed, it is preferable that the placement of the
electrostatic atomizing apparatus 200 is at a height position within reach of a user
{without bending low, and is lower position than eye level in view of heights of

25 Japanese women), and desirably at a height position from the waist to the shoulder



by a strength (for exanple, a magnitude of an applied voltage or a spray
anmount of sprayed mst) of the operation of the electrostatic atom zing
apparatus 200, and in a case of displaying an anount of used electricity,
electricity expense, and an anmount of carbon dioxide em ssion, 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 refriggnator, by dividing the figure into
mul tiple parts and changing the colors in accordance with the nunber of

di vision, and so on, displaying the amount of sprayed m st or the degree of

bacteri al eﬁc@i@ﬂ}:ﬁﬂ&éh@%xxai ;ﬁ:to?higkgythinr& r&ﬁﬁ@e%f SGan, énﬁ_@qugitél &r@ﬁqr RArts whose col ors

are changed can be applied not only to the refrigerator 1, but also to an
air condi t i Hp@kimeEly M0RBNEndEh @6 HLH GRS of AR PhiANeRprRBH. SR8l | ar display can
be perforned; in a case of the air conditioner, it is applicable to 145

di spl ay on placcesi geticus fhacet Hisutiesdingbbied praferkitoitat mupdetma scover, etc.) of a
front surface of an indoor unit, or a display unit of a renote controller
wher eby opethattiress compagypent in i virémlplgecditnue es s eterly sy femghe upfer t he ai r
conditioner are performed, etc., in which case, it is possible to obtain

ef fects that®tde fhlevereyhingdeGairTage caBrzEmpA: Regratity. gridethe idthanpunt of 5sprayed

m st or the _degree of bacterial eradjcation (strength of bacterial
eradicationfmﬁﬁgﬁﬁéﬁrﬂg“ Wﬁ%gﬁﬁmeﬁﬁﬁgF ﬁF“éVﬂWﬁﬁ”ﬁﬁé?%fion status of the

eIectrostatﬁgT?;gggﬁgﬁgrgg%%%gaﬁéaﬁ%gﬁﬁg&ggagﬁ%ﬁ%%gﬁm%: aratus) 200, and

t he strengt r-exa ude o ppli @oltage or the

spray anou ngoﬁ@&uﬁeﬂﬁn PRNEN ggnﬂlgd in c%&i%'rr,)amﬁxrx c<§n@§er&i&?&%¥e!p&ﬂio§ Ef the

el ectrostatic atom zi ng apparatus 200 (the m st spraying apparatus), as

10i n the cas@obifi ke e afisk ipge bileOd10 mbyOR IAhASH bR parfor PRAENRL BCL ri cal appl i ance
such as the refrigerator 1, the air conditioner, etc. according to the

pr esent l1&nbodippredbate defiter pSsitiop Pl theGalth diretwvn di Bleiyeradt 1] daskatel at i on positi on of
the m st spraying apparatus (the electrostatic atom zi ng apparatus 200) in
a figure, efoguedinpngpertov@rapirxingdteeang position or @0wasarts ® tlegositioguditiky confirned, so
15t hat a storage conpartment and a section whereto the electrostatic
atom zi ng aPiferdt ifs oT00™ Breadk sedpositnips ehral pire i thevddfplimctiophe cool i ng pl ate
210, the di rge el ectrode 230, or the high-voltage power supply part
250, etc.) @gﬂitl PR #4708 2B pRREPE L t ati ¢ at omi zi ng

Now, it will be described a configuration in a case wherein the electrostatic

15 atomizing apparatus 200 is mounted on an indoor unit of an air conditioner.  Here,
since the indoor unit of the air conditioner is the samc &s an indoor unit of a separate
type air conditioner that is weli known and common, the diagrammatic representation is
omitted. The main body (casing) of the indoor unit includes inside rself 2 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 indet that is provided behind or above the front side heat
exchanger of the heat exchanger, an air cutlet that is provided in = lower part in the front
surface of the indoor unit, a filter provided berween the air suction inlet and the heat
exchanger, a blower that is provided between the front side heat exchanger and the rear

25 surface heat exchanger of the heat exchanger in the inverted V shape, to blow air that is



apparatus 200 is installed, and material nanes, etc. of the electrostatic
at om zi ng apparatus 200 or each conponent of the electrostatic atom zing
apparatus 200 can be 70visually recognized with ease at the tine of
recycling, and so on. [0238]Here, in the case of the refrigeratorindicator
chart such as an overall view, a schematic |ayout of the storage
conpartnents, a perspective view, a cuhic diagram a partial indicator
chart, a developed figure, etc. of the refrigerator 1 in the case of the
refrigerator 1 is displayed on the reverse face or the side surfaces of the
mai N 25body pQf extiired €f i G8F Ab BF heaQRchb e AT uksfid f@arakor side of the
openi ng and cl osing door, 146 or the control device, etc. Further, in the
case of thesaiidh ifd A6k thi ﬂfl@fiet,aﬁﬂadrﬂﬂ#aﬁﬁfaﬁfprﬁh&ﬁﬁﬂ,al&kbﬁbﬁﬁ%atan over al I View, a
schematic | ayout of the conponents, a perspective view, a cubic diagram a
partial i ndicgatmenf iohizmt side deatavhetsoped bt egunice Bhigxchafgert Wwereiondoor unit or the
outdoor unit is displayed on a reverse face, side surfaces, an inner side
of a desi gn%é@@ﬁswwi@ﬂﬂ%?@wﬂéé%ﬁP"O‘é‘i&éﬂ)‘“’ﬁ@?dra“%mfi%’m@é\/l ce, etc.
Furthernpre, the placenent position of the electrostatic atom zing

appar at us Zeﬁhe(fflﬂﬂl‘e*h?ﬁtgtevegﬁPE&ﬁ ﬁﬁ“ﬁﬁﬁﬁfe&‘t’ﬂgﬁdeﬁ%t t‘i Rdi'tha’¥d in these indi cator

hart h th tc to b
Vi sual 1y coRfT TS S peee Fi i ko BT A BsBRe el ude che
install atiop.pog z%wﬂngtml&glzg ag mf\sgtv&eﬁql%df;a gel HE’a%yocﬂ@;b% 250 when the

hi gh- voltage power suppl 50 1s al In a erent section,

and to incl ugg. %&@Eimaﬁnﬂﬁ)ﬁé&hﬁ)&%n of2hife in@fe ekﬁﬁd%mﬁl% pgonponent s usabl e
inrecycling additionally in the display. [0239]In this case, information

useful at th& driheBxifd mda@CYCriiR geanduid kSAGHE Alphytnd Mo ci spheayed to be visually
recogni zed at once, by displaying in a sign such as a black circle (*), or
in a grdphi ecchmulagdeapprdexitnmted yr witaniibepng Shape fag-weloneidpe of the
15el ectrostatic atom zi ng apparatus 200, etc., and further, by displaying
nanmes of matent ibsirgng fin part 211 or the water storage tank 270) in the discharge electrode 230,
the electrode holding part 220 or the fixing means 260 in a state the discharge electrode
230 is held by the elecwode 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, thers is no need to provide a water receiving part additionally, the
cost 1s reduced, the number of components can be reduced, and the assembly efficiency
is improved.
[0233]  Further, it is applicable to allocate the heat absorbing fin part 211, the
discharge electrode 230, the counter electrode 240 and the electrode holding part 220
20 above the drain pan that receives drainage water near the outlet of the air conditioner,
and 1o 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 electrode
240, ete, 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  into a room together with cool air that has been blown from the outlet and has been



and used wei ghts used for the electrostatic atom zing apparatus 200,

whet her the materials are recyclable, a recycle nethod, precautions at the
time of recycling and disassenbly, etc. in a reference chart, and the |iKke.
Thus, since it is possible to recognize whether a material, etc. that
affects the human body at the tine of recycling is 20not used, and a
reusabl e conponent at the tinme of recpygling and the weight, etc.,

di sassenbly can be perforned w thout confusion at the tine of disassenbly,
hence a hone el ectrical appliance such as the refrigerator I, the air

condi t i oner eooRE, GrereMtadidliaCeiRichBn EAGY AR AR hFbRAasRMDI y efficiency is
favorabl e, and whose recycle efficiency is inproved, can be obtai ned.

25[ 0240] Her gyfoiniad. t Bethesen dike whanmeuekired i ihe dlschapplideadiicesol s the refrigerator
|, standard 147 use periods are set for the main body of the refrigerator,
and each f usedlirontk cleonisdiding paff220. the waerphnehe réchigeddly detimdsinat i ¢ at omi zi ng
apparatus 200, the conpressor 12, the defrosting heater 150, and the cool
ai r circul at & bp disphaeed O’éﬁl@ﬂjefo%‘i\”élhma’fﬁé*d’ﬂgwlt@w}@e?ﬂ@ﬁ"ﬁhPF@ control panel 60
of the in body of the refrigerator, etc. 5[0241]Wien the hone el ectri cal
appl i angg i ’éfat%{ﬁ"‘:%i}fi’ﬁﬁ Rirftoe an fdtPossb i bl n e ARAiPRS IO BEPsaj r purifier, etc

, It bl hat stand t f d t,

out door 3ﬁﬂ05ﬁi BBl S B RS SR b o brdocr Ui ar

exanpl e, i‘rjp%%%& RILAL r%ucﬁé Bl &@El@guldt?onﬁgrP tr?m%&?l?&essor and a
etc (0]

bl ower, and are |sp on a esi gn pane ont face of a

mai n body Of¢ @NirkAgGHe: waltapm@;euénﬁ@%tj%mfgp&zqmweine&de ofhLair FUrther, it is
al so applicable that, for exanple, standard use periods are set for the

mai n body ofutibtiehd BEbOQHt b air@bndishr ARdnkir ROEYyiQf path NEch@U @@or uni t i ncl udi ng
the functional conponents, or standard use periods are set for the

functi on@l ciospeneies. kopasateluet frpodmutihe trealouleo dyheofistbig | ndoor unit or
the main body of the outdoor unit, and the standard use periods (standard
use times) eiie gl spllasgded aonoreh e tesd eyiveying path efl thepr oty sfthavmist f ace of t he

mai n body of the indoor unit, or the renpte controller that directs
operation aﬁ@”@?%‘b“m%‘i%m“%mf‘#éhearﬁ%’i‘“ﬁﬁi‘”éﬁhthéf“é““ﬂ%@}’%sS|A2e a length, or the
nunber of flh%vld and a current use

period is ai’sog 3’% e‘%‘fﬁﬁsm“%gtﬁ%‘ﬁ'ﬁégﬁpgﬁw%ﬁ i‘sﬁ%{}ﬁ&aﬁﬁ‘”&%ﬁ GFESr patterns, or the
l'i ke, whi Chc} cﬂ'ﬁdag aml &9?%11!: é 4'3?3%!&&5@::10%&; tge a%ssu ign courage
ik I5F2a2]

repl acenent for t user, Her e, is also applicable, for exanple,
I D set the stngldsdnitlsoieRE Edu@Hodkdr ndaPe air suction port, and the mist

generated by the electrostatic atomizing apparatus 200 is sprayed 1o a place (for

example, the inside of the room into which the air outlet 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 260 is

20 allocated, via an inside of an air trunk such as a duct whose circumference is

surrounded; therefore, freedom of placement of the electrostatic atomizing apparatus

200 mncluding at Jeast the discharge elecirode 230 and the counter electrode 240, and the

mist spray unit (the mist spray outlet) for spraying the mist generated by the

electrostatic atomizing apparatus 200 inside the room increases, and since mist

23 atomization can be performed from a place where mist atomization is desired, degree of



appliance including the functional conponent, or to set the standard use
periods for the main body of the appliance such as the refrigerator 1,
etc., and the functional conponent (the electrostatic atom zi ng apparatus
200, or the conpressor 12, etc.) separately, display the standard use
periods (the standard use tinmes) graphically in a bar graph or 25the |ike
on the display part of the control paywel 60, the front panel, or the renote
148 controller, etc., and to graphically display the current use period
(time) alongside by changing colors or patterns, etc., so as to be

di spl ayed virgitad dryesfeBnor@asttser . Further, it is also applicable to store
standard performance data (data, etc. of chronol ogi cal change of ability
and i nput poeEst, Bitber saonogeriungiffpend osm®n Ge heesthedbiSinipaplit power to a
5conpressor, input power to a fan, an used anount of electricity and
capabi | ity wf thehet dilspites Gppiti dheebe coteliy by haksnitede ot elpitidal t he nunber of
years in use that is obtained by an experinent or a calculation, etc. in a
M cr oconput e TeBEr GPetratiaseied vatet @pPeeibha Faartire HsifghdPepl ay of the actual
use period of .the. appliance, and display, a degree of degradation of the
per f or na ceet‘("t}?'?g"%dﬁ SBFFESP G £ B?*‘E\’ﬁfﬁ 4 %\%‘g?mrﬁ‘fdd’f")o’sé’g 5t ength of a bar
graph or 10_the r..of figures.. That is. .it.is also icable to

visual ly enccagg?%rglg&na?\gbt?b?cs ent ‘Afdgirp © aﬁé%‘% g“re h‘fﬁ%/disﬁlp%f% %? 5%3?4 or exanpl e,

di splay as R.heRGtt: Of s@idd@be, HeRben iRMhed E&i&ﬁﬂﬁﬁ%mﬁzﬁ{;&&%e& etc.) whereby
an estimated performance at the present time I's displayed by a declined

rate of per o ABNE@mW e H:ESRAAT, te BealiBtak i Hyahe sRE6L REBRGRL Whi l e regarding
a performance at an initial period of purchase as 100 percent. 15[ 0243] That
IS, Since aashpiduigel i@OiSHi(wnleo fit OO canpihered3hiretlaah 2ist Ores a standard use
period set beforehand of the appliance such as the electrostatic atom zing
appar at U8 2@0ditiqukrer ¢ kfne jelyaricatappiiatee, ctch mpdrature omgidi bicon@ek is tae ai r purifier,
etc. is included, and the current use period nmeasured by a tinmer, etc. with
respect to FiEvdrpgardepsEuertetPvye mEd df prerede sbiiRg neans (t he

m cr oconput er il) i.s displayed on a display part (the 20control panel 60 of
the refri gelat%r, X8P*he display part in the front cover of the indoor

unit, etc.) of thg i n._body of the appllanc r .the display part of the
renot e controllerﬁ?gg?ﬂﬁwﬁgg gm%%g$%t@gﬁ&gﬁﬁgg%%%ﬁmg?gymg£m§he appl i ance,

as a size, %ﬂl{ﬁgﬂk&pmﬁﬁg ab&ﬁu@#&@b@a"ymg&" aIx h&)‘&%teo% spra?go(‘\mistg; a cﬁga@éar graph or a

| eaf, etc., a user can visually récognize the use period of the appliance
by visuak cenbdu-RBldRfion ARGt bf baSerROSRIR0S) ifsRic @ A& ABRrABeSr Vi Ce such as

25repl acenent of the appliance or a conponent, or exchange of a conponent,
etc. for theyastrength (for example, a magnitade 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, electricity 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 Highting device 900 inside the refrigerator, by dividing the figure into

multiple paris and changing the colors in accordance with the number of division, and

50 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 fo

the refrigerator |, 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 applicable to



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 case, since the size and the nunber of
the figures such as the bar graph, etc. indicating 5the usable period
decrease as the use period increases, it is possible to |let a user have

ri sk awareness, and be consci ous about4srepl acenent before a breakdown.
Additionally, by nmaking a nessage that encourages replacenent or a service
di spl ayed when the remaining period becones snaller than a predeterm ned
period, it uSplPQesSsiddigRsubi@e (fiekdARle, MMBaBsutle cMECEc 82 GONSHRRWS about

repl acenment before the breakdown. 10[ 0245] Furthernore, it is possible to
make the useriniyer aivar edigfay gl Onveoe Bihrdier \ERebgypeGton g, @ONSCIi ousness by

di spl ayi ng a nmagni tude of an applied voltage, an anount of used

el ectri city lempdresest peitiol ety. cERpenseditiongrdrearoaneiunt.. lovhidardons di oxi de emi ssi on,
etc. in the appliance during operation of the electrostatic atom zing

appar at us 2@@“@%“&“@P?@?§Qmﬁéﬁg?%vﬁﬁm¥ﬁ%mﬁﬁﬁﬁ@ﬁeﬁ¥mﬁwgufes, such as a bar
graph, a_l eaf tc. on the 15main body or the renpte controller, etc. that
a0 roct s SpesrEhSieEF o Haike ottt gl v I onal |y, rel ati on
of the anougt. .o lectricity or. the ampunt of carbon di oxi de em ssion,
etc. of theﬂéﬁ% ?%%%gm)ﬁe “%byﬁﬁxﬁﬁﬁﬁi?ﬁﬁgpﬁ &%Wﬁgﬁﬁﬁ%ﬁ%§§ vol tage duri ng

operation of,hhe: @l 8&t HRShAhbER] W Ak AIs AtUs,RQfk can be recogni zed,
and energy-savi ng consci ousness Is enhanced In the user. Here, by naking

the user 20apakdeer @& :pairt tdiAQ of BEspIR Gbuhiie e Ofrayk i@ Jred Vol tage to the
el ectrostatic atom zi ng apparatus 200 fit is applicable that the magnitude
of the appl gthtiviolftha glecte@dtic femishaapgedesy el biePhe agiadgds set t i ng such as
strong, internediate and weak, or a non-graded setting) by control buttons,
the rendfe &ohaaeslof by refprerdidie | i ke, it is possible to select a weak node and
the |i ke when energ¥ saving is desired, and to conserve energy.

25[ 0246] Fur thét, ¢ opmlpms eleckpsplapriianst eick & Urpaeierraor drhsiafist ant anmount of used

electricity » . \ . . .
condiftoner, etc. according to the present embodiment, it s applicable to display an

installation posjtion of the mist spraying apparatus (fhe electrostatic atomizing
apparatus 200) in a figure, efc. in an overall view, stc. so as to be visually confirmed, so
15 that a storage compartment and a section whereto the electrostatic atomizing apparatus
200 or each com.ponent {for example, the cooling plate 210, the discharge electrode 230,
or the high-voltage power supply part 250, ete.) constiuting the elecwostatic atomizing
apparatus 200 is installed, and material names, etc. of the electrostatic atomizing
apparatus 200 or each component of the clectrostatic atomizing apparatus 200 can be
20 visually recognized with ease af the timme 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 compartinents, 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,



150 or an accurnul ated (for exanple, in every one day, or in every one
nonth, etc.) anmount of used electricity by including a neans that neasures
an amount of used electricity of the main body of the appliance or the
functional conponents (for exanple, the electrostatic atom zi ng apparat us
200 or the conpressor 12, etc.), and to graphically 5display the instant
anount of used electr|C|ty or the accl#ful ated (for exanple, in every one
day, or in every one nonth, etc.) anmount of used electricity as a bar
graph, or the nunber of Ieaf mar ks, etc. on the control panel 60 on the
front face wtherdngolrdefiei grer Birber, idthe tdxeof tie sipbayitigair 4n indira@r pahel on the front
face or the top face of the air conditioner or the air purifier, or the

di spl ay parWdﬁﬁa%%@a$Eﬁﬁﬁé*@%ﬁ%?ﬁ?ﬁ%#ﬁG%mﬂmP%éPPﬂW@WBWﬁ@Peby a user using
10t he hone electrlcalﬁwﬂpllance is, made to be aware of energy saving

t hrough si ght ‘f‘m‘?}’ 5’8‘8‘?"‘{”’}8% die‘fe]OP"sdfﬁF@’c? ‘fﬂfﬂ MBPE Y Bestart present i ng

such a graph (p ﬁpla on th or.the % te controller etc. in
OUtdoor un: pl% don a reverse ace side sur es, il mner sade o aeagn cove
addition to’ a Messa encour ages checkup 2eAt of the main

body or sheﬂe%&tcewgpak ) g,oarwrg,@paa&m apdpmwo;ektﬁepﬁcgﬁeg%maéoﬁ Bwﬂen the actual

time of use surpassés a predetermned rate (for exa % or 1595 %
etc. of thenstiapsafitadts8nd dopaus 80 (ﬁ@%lsﬁﬁ&xﬁﬁgfé pHardSEis fohibRed of hereby a user is
encouraged to check, exchange, or replace the main body or the functional
conponent, ﬁhEm&Eﬂﬁbhﬁwﬁ@ﬁ@ﬂmb%mﬂ&w&h&mnaﬁ@ké@ﬂhhﬁs&ﬁuﬁﬂcourage checkup,
exchange or replacenent of the main body or the functional conponent, etc.
for the uservisslrcoufghedst ght bydgtarit & aglidbls plejuds he hadladbove- nent i oned
figure, etc. on the main body or the renote controller, 20etc. when the
actual use pasifign @ehebﬁ%@fé‘@getph‘éﬁrﬁtipp*gPﬂfﬁrs%a@péwmgm@imw*éer@fpw exanple, 90 %
of the 3 andard use tine, of the standard use tinme, and by displaying

akfd 24bs g 8 %ﬁ%ﬂﬁ?ﬁﬁ%§m%%@8%ﬁﬁmﬁwm@%@ﬁﬁﬁﬁ€mdf the main body or

a nessa
t he functi opal onen en the actual use tine
sur passes t eom%&%ﬁ@ﬁm?gﬁ ?%F%%%@Hmaé?%ﬁ??%ﬁwp anpl e, 95% of the standard

use time, el s oS SEBALSH A AR LR P SASREM Ned rate of the

standard use tine, so as to i'ndi 151 stages (for

exanpl e, tV\@s%%@&z)v1@§1ytréa§gntzédr§eorﬁ@§§@@i&ylhgmtabﬁsu\ﬁ@a\éap}){ckm splaying a figure
or a text such as a message that encourages checkup, exchange or

repl acement cifcRr s} 16 ASHhic Bn bip@xiBieR six@ahhaps astdRehdpestaize control l er, etc.
when the standard use period has passed, it is possible to prevent
per f or mahc eciekgcsiwiageniduecappaaiaghhege.dedfugaita by diplaype naneblfmeakdown or i gnition,
etc. due to clogging wth dust, etc., and to obtain the refrigerator

ang used weighis used for the electrostatic atomlzmg apparatus 200, whether the

materials are recyclable, a recycle method, precantions at the time of recycling and

disassernbly, eie. in a reference chart, and the like. Thus, sipce it is possible 1o

recognize whether a material, ete. that affects the human body at the time of recycling is

20 notused, and a reusable component at the time of recyeling and the weight, etc.,

disassembly can be performed without confusion at the time of disassenihly, henee a

home electrical appliance such as the refrigerator 1, the air conditioner, ete. which can

be recycled, whose disassembly efficiency is favorable, and whose recycle efficiency is

mproved, can be obfained.

25 [0240)  Here, in the case the home electrical appliance is the refrigerator [, standard



1, the air conditioner, or a hone electrical appliance that is highly
reliable. Especially for the electrostatic atom zing apparatus 200 whereto
a high voltage is applied, it is effective for preventing |ack of water
supply to the electrostatic atom zing apparatus 200 due to clogging in the
el ectrode holding part 220 with foreign particles, or clogging 10between
the fin plates with foreign particled#*’etc., and for preventing a breakdown
of the electrostatic atom zing apparatus 200 due to attachnent of dust or
foreign particles, etc. to the electrodes, ignition by degradation of the
el ect r odes, usepegiods am i for e mbip kady of @24 83<ms . ahdbsarch iptwel comppnenhe pr esent

enbodi ment, the discharge el ectrode 230 that is nade up of the main body
part 232 f ofredmpe. Yeskaoratcalomiiag smarrs 280, fhecapreseo hbo6us 15body having a

t hree-di nensi onal net structure, such as titanium material, etc., and of
the pr ot r usieBFpEdrer 33 andpgeoq ?”i“ﬁ“blaé'&'f%‘r14yetF‘bl"’ﬁ’§lbla’€$}TPﬁ‘y‘fdr?8 mai n body part
232 in a ner. to protrude.from.the.main hody part 232, whereto water

whi ch attac'%%mT%ﬁ?ﬁgggﬁ%¥%%%w§?ﬁ%ﬁgﬁﬁ%?%;%%dy part 232 is supplied by
capi |l ary g@&ofh?mmmw%l)ﬁ&é&&da@apg%@'m aPiidce a2PasaN AL RS, the di scharge

el ectrode the counter electrode 240 that 1s provided in the

213el ect r 0dg, B QlutheN e NBE bopRcdble hAREhdkiS uR HANUARE: S0 s@SdbP uldCasOpposed to the
protrusion part 231, the water supply neans (the cooling plate 210 or the

wat er st or agelobranik a 214 bodMef BdrpplBndar0viucieichatitonrpaichiy(fabewelet he mai n body part
232 via the predeterm ned cl earance Z and which supplies water to the

di schar ge ethedicrotec 20 zing appamens dlbeciompreiecrroll dblngerpantan@29, and the fi xi ng
means 260 that secures the discharge el ectrode 230 that is housed in 25and
hel d by t hedignlagediop o desieh indiohyF Pefpe oDmrinddY ofan BEUWREWr oT@FEE¥r ode 240 to the

el ectrod 52
18 comtrodler, 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 of the cutdoor unit including
the functiona] components, or standard use periods are set for the functional
components separately from the main body of the indoor unit or the main body of the
outdoor unit, and the standard use periods (standard 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, 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 patierns, or the like, which can be visually
confirmed by a user so as iv encourage replacement for the user,

20 [02421  Here, it s also applicabie, for example, to set the standard use period for the
appliance inciuding the functional component, or o set the standard use periods for the
main body of the appliance such as the refrigerator 1, etc., and the functional component
(the electrostatic atomizing apparatus 200, or the compressor 12, etc.) separately,
dispiay the standard use periods (the standard use times) graphicaily in & bar graph or

25 the like on the display part of the control panel 60, the front panel, or the remote



hol di ng part 220 are included, wherein the el ectrode holding part 220, the
di scharge el ectrode 230, the counter electrode 240 and the fixing nmeans 260
are integrally formed, and m st is generated by applying a voltage to

bet ween the di scharge el ectrode 230 and the counter el ectrode 240;
therefore, an anount of water supply and capillary force are | arger, and

cl oggi ng resistance against a foreigd4&matter is nuch higher since pore
dianeters are |large conpared to a case wherein a ceramc material is used
for the discharge el ectrode 230. [0249] Further, it is also applicable to

pl ace t he ebmolia.cstadiccerationly dinky tepparasesigDUndelmside Bam t he air suction
port in the indoor unit of the air conditioner and near the air suction
port, and tYngResPloBer pRfRMHFiSEse a1 bdiplarep wisuagniof wgsery pPertheadS si de of the air
outlet in the indoor unit of 10the air conditjoner via the_air conveying
path, such %8 *RPH@EMgGEtre sipardpeiognangs date (dajay ofe- ofcpanqlielet! cageql outl et may
doubl e as tQ%wahh OPtLﬁIa-a@ﬂmﬁﬁsEgﬂﬁﬁnb?mﬁgﬂﬁxﬁ%w&QQF‘the air outlet

i nsi de t he YO8/ MO WhiT Thothe & out ! et opens by ﬁfacing the m st spray
outlet i HBQP r. i j LoV . the air outlet.
As shomn? ?ﬁe e %ﬁ?& S?g??g%g%gﬁ%ggﬁgkgﬁ%%?%?dﬁﬂgggaﬁgﬁﬁiding at | east the
di scharge elipGlifoe., 230manshet Meh CONALEL br ke tlkasieis ik sy al | ocat ed
downstream the air 15suction port in the indoor unit of the air conditioner
or near t heexpdrifyer tGichiOmaipQ kL, in ARidrotdiPuteni3s befgeined Ak etie byaddifve el ectrostatic
atom zing apparatus 200 is sprayed to the place (for exanple, the inside of
t he room i nibdispidyioChe 4clual ugd perigief {hedppiiancet dne dismidocikgresni fegafatitthe ai r

condi tioner opens, or the inside of the air conveying path on the upstream
si de of t heoféeperiyomapest(the qapabilily of [be fpl eetter Fie o pA 2tipet SEe] HWh fher e t he

el ectrostatic atom zi ng apparatus 200 is allocated, via the inside of the

air trunk 2bstEhersiess diets iatle ik e Wb URIEPETRETE S ur r ounded;

t herefore, freedom of. pl acenen f.the el ectrostatic .atomn zi ng apparatus
200 incIudi%ﬂgﬁﬁﬁwﬁﬁéﬁﬁ?ﬁéﬂﬁﬁg%%§%§%?Eﬂ%’ f%ﬁ%ﬁ§‘ ARG ERE count er _

el ectrode 240, and. LG LuARLA iRkk: ST SmSPLAU QYL ) for spraying

m st generate y t'’he el'ectrostatic atom zing apparatus 200 into the room

i ncreases, @RheSh@6SoMirsindl AITpat baNineaReRBmBes, hiileTRgahs oM t he pl ace where
m st atom zation is desired, degree of freedom of design 25i ncreases.

[ 0250] Fur t hesmie@e atlah inliS! PQSSF Rir@ast & IDO@fcease degree of freedom of a set
range of the 153

15 [0243]  That s, since a storing means {the microcomputer 31) that stores 2 standard

use period set beforehand of the appliance such as the electrostatic atomizing apparatus
200, the refrigerator 1, the air conditioner, the air purifier, etc. 15 meluded, and the
current use period measured by a timer, efe. with respect to the standard use period
stored in the storing means (the microcomputer 31) is displaved 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, ic. 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 2 service such as

25  replacement of the appliance or a component, or exchange of a component, etc. for the



predeterm ned cl earance F and a set range of an applied voltage, and to
easily perform generation of nano-size mst reliably Further, since the
wat er supply neans is provided directly above the nmain body part 232, in
conparison with a case wherein the water supply neans is provided in a
| ower part of the discharge electrode 230 or in a separate place apart from
the di scharge el ectrode 5 230, water Bdépplied fromthe water supply neans
directly drops over the discharge el ectrode 230 (or the el ectrode hol ding
part 220 or the fixing neans 260) provided i mediately bel ow, and a .
conveyi ng pewt for conveying dew condensati on water generated on the heat
dissipating fin part 211 in the cooling plate 210, which is the water
suppl y nmeanBi244or ethear rouppl vetle priotwithepwabdr seiddageeienk 270 to the
el ectrode holding part 220 (or the discharge el ectrode 230 or the fixing 10
nmeans 260) Wéaxm%@@@s%ﬁ*sylayqdﬁmww@h agaher grvhysilggbmakote. e disnpl e in
structure, i.n S|ze and_|low in cost can be obtained. That is, since
”§eﬁ e

the conveyi Yf‘@ Hfe4pd %W@Vé’f%?%‘f“ ueh R S sEe Y- APt here is no

possi bil Lty L fhe conve is cl.o edW| hforelgn particles,
etc. angl tﬁe %’Iweré"on deriEa %o%ﬁe%af) mrmesﬁbg SHpe eéﬁ“sf’r&w he di schar ge
el ectrode 23 ihgs ShORLLRSLRLL: r@aaggaege i ARRALALLS Aﬁ:?m HApd the

refrigerator 1 sinple in structure oW I n cos and ﬁrellable can be
150bt ai ned. bk S HERESHdRIERRS Rfl acgrﬁc%?ﬁQ%r@I:e atspxgyeaaﬁéa% and the placenent
of the feed-water nmeans (for exanple, the cooling plate 210, the water

st or age t anem2idig peodd beddtied sk} that HigedebRGtd Re6d, RO Bisng amler and t he

di scharge el ectrode increase, the shapes and the placenent of the discharge
el ectrode 28&e teher wountiars 2ipboetacodtet 240 tandaltdren.f eed- wat er neans (for
exanpl e, the cooling plate 210, the water storage tank 270, or the |ike)
can be fifeel 0945éet Fq“gﬁ“a@éetﬂﬁmﬁé#twnﬁﬂqtht?ﬁ@f@tawerepmlemwe‘z@f each home

el ectrical appliance, such as the refrigerator 1, the air conditioner, the
air purifief® g&ﬁ‘d’“ﬁ’i’és‘ﬂol‘%%‘sb%ﬂiaflﬁ%a@g%‘g’f"??fﬁ3’@’1‘iﬁ“’&'fawlzl ng apparatus 200
that is conpac w¥ efficient can be ofb i ned in accordance wth

the hone el 8ctrica £ emf’fyagegé‘my[eﬁgsfﬂ FEmer o Oﬂ(fiéé‘QEMer ein the sizes
(the w dtNSentip oh GEABERES LS ga%mgaﬁﬁ&ﬁ%&g%gga RliRfigRas, or Lhe

cross-sectional areas e nai y part protru5| on part 231
are 25appr oxaorzm@emgnggoﬁmmbmfefguwmmq,%apn 2UdB @) @k direction of the
mai n body part 232 is within a range of equal to or larger than 4 tinmes but
equal t a5o0r msifreddl erthetrihin: BRdralib @S thkciRecls OfgHibn Hf sthflere. of@d protrusi on part
231, there are effects that the processability is better, the anount of

wat er suppl ypfinem tdiaionsdy. meldiodyf dpambunPFBset eledthrgy priotamosk an part 231 is
increased, and the tinme for water supply can be shortened,
[02521Furthé¥‘??6ﬁ‘éxlde§inﬁé@s tto ahthperplnceductih e magnjpdanf tegepletic. is used, which
is a metallic porous 5hody having a three-di nensional net structure like a
sponge, the“ﬁ‘ﬁ%‘iﬁmﬁg&e’aﬁﬁt‘@r‘he?ﬁ% ‘FF%WWW%T@“@Q%GW%‘W@‘@&@W oxi mately 2
to 5 tines | l%erthan hat of,

wg p not f amrerrgaﬁ( |IIaryforce|s
| ar ger t han“PRETe P H 8 P AP AP >t e @% Gad ¥ ‘3?%5 i s approxi mately
(0.4 tood) ¢ !abie%]eﬂﬁ?h?uﬁ%nﬁ{ﬁ%}the ?ﬁfréggolkgée G hd é:ef%!ms&tm a?c" He efficiently

E
applied to Water as con tive mate here e Toam nmet al can

conduct el gk ¥ i App Wi ud: 82 bl DAR. BpRET AL Gaicilakar g el ectrical
resi stance

by a multiple-graded setting such as strong, intermediate and weak, or 2 non-graded

sefting) by control buttons, the remote controller or the like, it is possible to selecta
weak mode and the like when energy saving is desired, and to conserve energy.

25 [0246}  Further, it may be applicable to measure an instant amount of used electricity



10(the electrical resistance is approximately 1012 (1. mand | arge), can
i ncrease an anount of generated mst, and setting, etc. of an applied
voltage is easy, and further, the applied voltage can be made snall, and it
is possible to generate nano-size mst readily and easily. In the present
enbodi nent, the discharge el ectrode made up of the main body part 232
formed of foam netal and the protrusi ot part 231 whereto water that is
attached to the surface of the main body part 232 is 15supplied by
capillary action, the el ectrode holding part 220 that hol ds the discharge
el ectrode 230k atdueuigaiufoi @imed, @Ctdrpae d340 mpraybdednihtd)hgost ect rode hol di ng
part 220 and provided so as to be opposed to the protrusion part 231, the
wat er suppl pf welslesti¢ify by indudingpneans tiaenweoeh iongpopdt af wwed2kOyicigpf t he wat er
storage tank 270, etc.) that supplies water to the discharge el ectrode 230,
and the hi gﬁlﬁ\‘i’élﬂt"%ﬁyéf‘b@ﬂélﬂﬂ@ﬂﬁmgnoﬁiaﬁtw@@@mﬂ@e@@w&ﬁ*&t es mst fromthe
protrusion part 231 b,)l/, appl ying a 20voltage to between the di scharge
el ectrode 256°"SHY" ENEERGRHT ‘fszgq‘g&ercmess?ﬁ@ -2 adie e’y wherein foam
netal hayi ngia} t hr.ee- di nep ionql net structure with pore dianeters of 10 to
3‘? electy g g]

800 um ( pr ef SF APV ERCBGT 88 PETETe e atf‘b(\%géffﬁm ™ Afe further
f bl 1 i : . , id f 60
preferably wtd, Rof gferglox?er%%&n?,; 5 J%%&‘ﬁx?ol%%d %}gc%a;ﬁ}g Ay bar&?a%h B M'%) | dage o to

90% (preferably 70 to” 809 or t charge el ectrode 230, and by
setting the npfeforthaiml ek Sonfe bhiS! fhe ENARL SR FRE LR34 0 be between 10
and 800 pm 25cl ogging resistance against foreign mattér dramatically
i ncreases, &ndispidy paBinpomslicb ke fib@ tsti@@leYopWat efd Aredlib@r sraken body part 232
to the protrusion part 231 stably for a |ong period. Further, since the
155 f oam net@apurliiensr fg dibitey pirhofderdiomensiolmahd helke Stardbe b uemisinsuch as
titanium etc. with a high voidage of not Iess than 60 and not nore than
90% i s USed bedomepicgEival sppisnmetis ofde e evarced metss syvisg Srmvgkishnsi de t he f oam net al
conpared to _a conventional ceramc or sintered netal, etc. Thus, a large
amount of n&f8lsi Perddificeyitis alp pRlicghleie paft mEenging jueli agFppice] digTly®s3] Fur t her, t he
di schar ge elthectr%gﬂe 2‘%‘»0 IS fotrrged of a;r%am netal having a three-dinensional
5 Ml DY P ENHERES PR PR WETT LU R 5% an appr oxi mat el y

net structure, an

rectangul ar (At Ak &l eRIRRE Ok B, IBALONIIBLEL Yool WAL 8Nape. el ongated in

t he axial direction, e protrusion par an approxi mately

rectangul ar aRaF fheh @k SRLNRH SNAREpassA: ARREANEIBE BLYe SR UENRL, Shape, an
approxi mately pyram d shape, or an approxi mately conical 10 shape, which

prot rudes abs tdhec. appsQxdaTatalne) ditghindangleemsl thdiebh g5pAE6t to the axi al
direction of the main body part 232 fromthe mddle in the axial direction
of the mai ncpodyep@rieck 8Rhangenal repirecthe mgn Bloortiefuncias célyendnengt h i n the
axial direction of the main body part. 232, and is integrally formed with
the mai n bodl parhermpRit isplesralicabloaresoursd sheckep teaghhras otrepliciensur f ace of t he
mai n body part 232 is supplied by cagillary action, wherein the length in
the axial di°f BETAHIPBI Hefctientt FOBERIC Fafdy the gpr through sight by starting

display in the above-mentioned figure, etc. on the main body or the remote controller,
20 etc. when the actual use time surpasses the first predetermined rate (for example, 90 %
of the standard use time, otc.) of the standard use time, and by displaying 2 message and
so on that encourages checkup or exchangs of the main body or the fimctional
component, ete. 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 rate of the standard use time, so as to indicate display in multiple



15is within the range of equal to or larger than 4 tines hut equal to or
smal ler than 20 tines the length of the protrusion part 231, hence the main
body part is divided into two pans (for exanple, the fn-st 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 capillariflaction fromtwo parts (the both ends
of the -protrusion part 231) of the first main body 20part 237 and the
second mai n body pan 238 to the protrusion part 231; therefore, a |l arge
amount of wetkges (feammble teupls) Bdhetioe phygs.piothis wey, bydijplyibg 2B84re t he anount of
sprayed m st can be increased, and m st atom zation can be perforned
stably. Fur PHcest sughyas g mpgien thetiepdqwpeet thopup phgykeor repligmpitfgthemai n body part)

of the first main body part 237 or the second nmain body part 238 becones
unabl e to f U5 ﬁ(‘fﬁnaﬂ’d’é‘i"t"bﬁl"é‘l‘“a@t@F"‘f‘i‘ﬁ"“"“éf‘& when {ag sEpdapdite 15854 hpl i ed to the

protrusi on B%.aegytzas possweﬁgjevexghg%ma%ce eqese (dtuQ t% B.g}l%]f e @Qoen) or(af or exanple, the

second mai n y supplied to the

protrusi 9”281%{1\%0‘%3& 18&1 1L5h|éér1’<9c1 i!ix Q&du@{‘e‘?c ta!ﬂaetogdmmﬁ %ﬁ%&&t& at om zi ng

appar at us t he st ng apparat us) an stably spray
mst for a hQQQmQ&ﬁm&Qrm@%@mé§mﬂk£@&¥mﬁ@&&§@&£iQﬁﬂmbeﬁ iyned, [0254] Since
a cover part (the feed-water means cover part 220X or 269) that covers at
| east one Oforthh eleduttc warkighe ARaAS 200 Mrrchadich ahsgnibippgdfiii part 211 of the
cooling plate 210 or the water 5storage tank 270), the el ectrode hol ding
part 220, amfkctitadorpiexnng ladpense2Ghly © the rlowoged abnizhhgpetect r ode hol di ng
part 220 or the fixing neans 260 so that water supplied to the discharge
el ectrode 230 due iyelogdingcn thaydratrdse paddirepap 240twih pgeigyvattiples. fricloggity nmeans 260 by
dropping front the feed-water neans g%or exanpl e, the heat absorblng fin
part 21%%f bfiﬁ@ﬁéﬁg??ﬁ@%“ﬁhglf%@lzfﬁcfﬁr H@W‘é?“"ﬁ?ﬁ’%ﬁ‘g‘j@“‘?é 270, etc.)
provi ded dir above t r ct 30 or.the electrode 10
hol di ng partleﬁﬁxm 8o %‘Pgﬁ’mr%‘iftzﬁ(iy u‘%‘“@’ et %l’rdé{%m f’rF’g’Wag\X}e? f%a fall path of
Ol RO L KRR fh,e LOSYSLET . lfaRe. Over the di schar ge

el ectrode 23 ter ew condensation water is
lless ikely gggbe A§%h§%v&tﬁmfe9fe&h&ﬂxbm£&{ th@héchégmcéoﬁe Hosfee Mol d, foreign
particles, etc. in air surrounding the place where the feed-water neans,
t he el ect r odandaohpdit g mpabddy 2203 Dforrkdd Of Hinh i WARRRS md@l: fdrda@ pressi ng neans)
is provided, a water droplet that attaches to the

15 body having a three-dimensional net structure, such as titanium material, etc., and of the

protrusion part 231 that is integrally formed with the main body par{ 232 ip a manner to
protrede 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 bolding part 220
that holds the discharge electrede 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 2
and which supplies water to 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 electrode holding part 220 or the counter electrode 240 to the electrode



15 di scharge el ectrode 230 or a water droplet inside the electrode hol ding
part 220 is less likely to foul, clogging in the discharge el ectrode 230
can be prevented, and the electrostatic atom zing apparatus 200 that is
highly reliable, clean and hygi enic can be obtained. [0255] Furthernore,
since the notch or the opening is fornmed in the el ectrode hol ding part 220
or the fixing neans 260, and dew condEdsation water dropping fromthe
feed-water nmeans (the 20heat absorbing fin part 211 or the water storage
tank 270) or water does not accunulate in the discharge el ectrode 230, the
el ectr ode higlidherrert PParte iR2REdovhetein chefelestiopgholibgmst 26.0bei divcharge tledtredeifier ei n t he
di scharge el ectrode 230 is held in the el ectrode holding part 220, there is
no possi bi | fit spuptpralectpdodd and thefipips weant 200 g ineegthpfomed fandistdTssameEdtd t he
surface of the main body part 232 of the discharge el ectrode 230, or water
is in a statPRYBE2FArerge BbwEnn dithatke Pircerire B rdde cBae HErYr A Barte220, and
25t hat an electrkc Itcurnentai% d%a&harg%md %}Wﬁ%&i%ﬁ%ah&%@ﬁ@%nd surface
211Y of t he™HBS™ S ST BPRY ™ PR B Y 2 T 1 SR TS M 'SURAT & 8) e Fbde 230,
even whe I ppl. ' el ectrode 230
and the goﬁﬁ%%%ggggg%iggggf%g%mh%ﬁggéi §&2#§%¥?%§%3?F%&§?%%§5ing appar at us
200 or an applifRe84 kPRl dikchrsAk&b¥. 08N be obtained. Here, the holding part
of the discharge electrode 230 in the el ectrode holding part 220 shoul d
preferably pessconficgey icidakoapplichRouplae Be clemdiig etbiding Gpdausab e to ej ect
water fromthe holding part of the discharge electrode 230 so as to
5confi gur e ddvesidis Ghair getioe batt thotdooR2 B ofibt ait @nditomad nadr dewabwetioni n t he
surface thereof, wherein it is configured that a water reservoir part that
accunul at esprarhnddg nsevids dhe yist wray putletgn g premsiqs o b aredtiel it f e ionit Bn apart
fromthe discharge el ectrode 230, such as on the | ower_side, and the water
accumul afi nEe pRcopfilongatadie 2 SREPARG pFh, ek s ol FoteseeBnt HEF: i if sHrfe

di scharge el ectrode.230) not .to accumul ate ter, therei.n., Further, by
setting the“ﬁ?%ﬁ%ggP ﬁﬁ%ﬁ”%?@%?ﬁﬁ?@“?y i P8 2 SUETSKG S5 %ur f ace 211V
of the heat, [ b i ; i el ec: . 230 equal to
or 1arger t Banneld shdsoBEbloehl Bt KRS ol A LR b B 50 e
secure a di 42068 pMh&THR HbRehak GRoAOBS IRGbsidie k{s'miah,ga%%:@@tzw@saudﬁne g heat
absorbing fin part 211 and the di scharge el ectrode 0 even when a water
dropl et is ahkaehetabidiae 1 partheSuika cieuode 20 allvtdidd dbadyeapanr o232 of the

di scharge el ectrode 230, and it is possible to inprove safety further.

15[ 0256]iEn addintpon iy, thetiflpordhis & iha higeondilieet ar ogketh@80udthagort =d faedét up of t he
mai n body part 232

generated by the electrostatic atomizing apparatus 200 is sprayed to the place (for example, the
inside 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 upstream side of the air outlet, etc.) different from the
section where the elecirosiatic atomizing apparats 200 is allocated, via the inside of the air trunk
20 such as the duct, ete. whose circumference is surrounded; therefore, freedom of placement of the
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

25  increases.

[02507  Furthermore, it is possible to increase degree of freedom of a set range of the



formed of foamnetal, and of the protrusion part 231 that is integrally
formed with the main body part 232, and is fornmed so as to protrude from
the main body part 232, whereto water which attaches to the surface of the
mai n body part 232 is supplied by capillary action, the el ectrode hol ding
part 220 that houses the discharge el ectrode 230, the counter el ectrode 240
that is provided 20in the el ectrode hif3di ng part 220, and is provided so as
to be opposed to the protrusion part 231, the water supply neans (the heat
absorbing fin part 211 of the cooling plate 210, or the water storage tank
270), whi chpre&teprinsdiciigthcdi me ¢ tek yinga b eprilibrievolvik ndo eigihyyartrm23@rauésa t he
predeterm ned cl earance Z and which supplies water to the discharge

el ectrode 280wuesrsize st wliablyt rTodfer. bk tie rgteqapety B2 is irvedeéfiimethrabst tit i ¢

atom zi ng apparatus 200 which is made up of at |east the discharge

el ectrode 2398b0dyPHEILAUIIRRA B "SR f PETEr RO tHREY BFBLE PEUEIHA di ng part
220, and which gen es m st appl ying a vol tage pe en the discharge
el ectrode 230 %‘aOftﬁegisﬁ%@ﬁfigFO(’g%@c(?F‘@d@a%tﬁ@facee?ﬁﬁta%ms%%%ﬁi%@e%rﬁflel et that is
provi dedzi n rt.fromth | rostatic ataonizing.a ratus 200,
and t hat 5i sZ%b‘ﬁ%t%g‘%g%g?%&lfhﬁg%eerlsséjggrmggggﬁcg %gpcs)rgﬁmﬁi%?\&g%%aﬁ e:;'frﬁaoﬁésaﬁfoo via the
ai r conveyi pguPatdbodiSiahekYstad me WS Blfk BN ELAGHM Ly GENSLHAL ed by the

el ectrostatic atom zi ng apparatus 2 I's sprayed to I nside of a storage
conpar t ment condeyin@ 94R fofbfveying dl Cond¥AtaGéh FabL B BHBYon@bhbLEiss PSR Sin pdrf OM t he
spray outlet 5provided in the place apart fromthe el ectrostatic atom zing
appar at us 200;in thexiizphe 21( vegdoit efter plpaie @r@itor Oftertslpplicd em teoatat | C

atom zi ng apparatus 200 including at |east the discharge el ectrode 230 and
t he count er stelegdink dtfgo Bd Eectred HoldibprartR 29t ordiprdipyhaggn pitcr(del380 oritts ffixispr ay out | et)
for spra)éi ng m st generated by the electrostatic atom zing apparatus 200

i nto t heVr o8 RO} & swessssang i berciicg o Sralesip fTughrecanPpes erdr med from
t he place where m st aLo,m' za[t,li on .is _desired, hence it is 10possible to

per f or m desi*gi" FHi* Bt ¥SPHRHC eI i 't HIoG TS FIUBEGPE Bt WXTHVHE AR IEFEE i cal
appl i ance, su as the.refrigerator 1. .an air.conditioner, an air purifier,
etc., and d%"gr €6 of Srsgneh?otgn%t% Coa‘éeg?%miisncgnrgﬁegsw é@gorﬁf%rp ?ﬁg?sﬁ%cr"éi? ¢ tgei nce the

wat er suppl Y BanSwiS ROV i i 1 232 via
t he predet erar?i ned Séll ear anc%(g%‘?plg%%?%tgk%fm%?%e%a%21%}6@%%?%%&6@%% t he

pl acement oOhppadafs 100 gl et BleratP 88S8PIE I RBuRROLI A LoR] Al Bed 10k cdulte Wat er
storage tank 270), which is the water 15supply neans, or the discharge

el ectrodé 23BzihddCriaasessre, aftke bifrebdom POBSihleaii the baaaky oSd feddh@es hapes and
t he placement of the discharge el ectrode 230, the counter el ectrode 240,
t he cool i ng upinatier Raicahecoping pia £ B the vayr sigegd tanh R 7R F0hei line)abodactaince with t he
structure of each hone el ectrical appliance, such as the refrigerator 1,
the air condp'fineisepud theflischyrep elprrpdefiicrspse, tershares aadhdie Plereptat Hfiths distherae
el ectrostati c atoymizi ng appar at us t({}gt i S corrpac¢§ in sjze and of great
efficiency EXH® e&%ﬁeégwgg‘gﬂlcﬁ"%ég@ﬂ R AR K TR < PTRAP* ppl | ance.

210, the water storage tank 270, or the like) can be fieely set in accordance with the structure 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 comnpact in size and efficient can be

obtained in accordance with the home elecirical appliance.

{02511  Furthber, in a case wherein the sizes (the widths, the thicknesses, ete.) of the external

shapes or the cross-sectional areas of the main body part 232 and the protrusion part 231 are

25 approximately the same, when the Jength in the axial direction of the main body part 232 is within

a range of equal to or larger than 4 times but equal o or smaller than 20 times the length of the



Ref erence Signs List [0257)1: Refrigerator, |IA Mchine conpartnent, 2:
Refrigerating conpartnent, 2A: Chilled conpartnent, 2P: Inner side wall,
2X: Approximately closed container, 2Y: Approxinmately closed 25contai ner,
3: lce making conpartnent, 4: Switching conpartnent, 5: Vegetable
conpartment, 6: Freezing conpartnent, 7: Refrigerating conpartnent door,
7A. Left refrigerating conpartnment 159 door, 73: Right refrigerating
conpartnment door, 8: Ice naking conpartnent door, 9: Switching conpartnent
door, 10: Vegetable conpartnent door, 11: Freezing conpartnent door, 12:
Conpr essor , pri@sioiQuo Rel, therg Are of@gpthatadieprogdsyabitityad et tfeampunid waBwigpbhi ng
conpartment therm stor, 22: Thernopile, 15: Switching conpartnent danper,
16 Swi t chi gl BORHRPAHRAN23 L6 St PRERSIRR Part2p Liskncrea8o andCisrime 6ir walensimply, 50
Cooling air trunk 51: Partition wall, 53: Cooling air trunk, 55:
Refrigerati fi§ %ﬁﬁﬁ?tnent danper, 60: Control panel, 60a Cbnpartnent

sel ection s h, . 60b: Te ratu one transfer swt nst ant
freezing S\/\M&ﬁ K: m?r%él it aln[“nmg‘3 SrughnasS BT RS 6”6'511 ® f\‘/f“?fﬂ?%‘ﬂ“éfﬁ/ swi t ch,

72: Door s powaﬂawmgm ﬁallegﬁmﬁ ef Lhagk ﬁﬁe%p&xg aﬁe&gtlofw%%s%f iGopmpar t ment,

150: Defrosting heater, 151: Heater roof ros PEEFG6de hol di ng

part, 200: f&h@ediisasjabhse0ab gmszargagmmmmg noffblhn mSEQOJagﬂmgy wl.gke, 21L:
Heat absorbing fmpart, 21la: Heat absorbing fin plate, 211b: Heat

absor bi ng f lagerlafthein Ikl mekde aberalisQlsBhd @ abproxiplidd @4 121 1407 digahd absor bi ng
fmplate, 21le: Heat absorbing fin plate, 211T: Protrusion part, 211W

Sl ant part, sl hdace Sstrigity ®h teefisignifyapdied @ Wit askovstiveendriguhddee the212: Heat
dissipating fmpart, 212a: Heat dissipating fmplate, 2126: Heat

di ssi pat i ngf"f*"l’l ﬁetﬁlcw%ndugflz@?mt}q@awwﬂww pra & ergeehq \Hﬁh@f@t&bﬂri@m@@m%at

di ssi pa %31 {; | ate, 15212e: Heat .dissipating fin plate, 213: Heat
conduct i iﬁkﬁrﬁ ¢ Cﬁllrﬁs‘smﬁ}‘i?l‘stfpﬁa’?‘f‘mi@é’og’EF‘@&T‘?%@“ ipRediEh gl | 22000 Wt er

Cncen 4 3 i G S AR e BT LB 1,
R

Pr otru5| on part, 232: mal n 238:

The second gablimbRdY dRehize o140k nCRW Bﬁﬁe;ﬁ‘@h@@owmfész f%x%ﬂcd of%%%é&@mﬁa” 250:
20H gh-vol tage power supply part, 251: Power supply, 260: Fixing neans,

261: Count ethe gheitd @eles Caherto was that is20alhed ORI BOhJHRIFIRE, fak €854 Ng part,
263. Step part, 268: Fixing nail part, 269: Feed-water neans cover part,
270: Watler spoedyeatibemkectid@tie ol«@Graeluddiigpat tomnha holif Bie dWhirgr=lodicdpbmt , 277:

Wat er di scharge spout, 280: Conducting nenber, 286: Electrode conducting
means condutkt FOHEer Slkritode 230 providse inghe elesizotie hofhg Hﬁﬁ@%ﬁ%@ldﬂ@ﬁtﬂs fomsul ati ng
material, 512: Kit conponent, 515: 25Front surface opening part, 531. Side

cool air oufP¥es t°§‘§2r"’m‘§f°8§mc?abltheéi"r“rﬂ' SBRpEs| mspns (B gamply g poodigggtategy! . or

the water storage fank 270, etc.) that supplies water to the discharge electrode 230, and the
high-voitage power supply part 250 that generates mist from the protrusion part 231 by applying a
20 voltage to between the discharge electrode 230 and the counter electrode 240 are included, wherein
foam metal having a three-dimensional net structure with pore diameters of 10 to 800 um
(preferably with pore diameters of 50 to 300 pm, and further preferably with pore diameters of 50
to 150 pm), and a voidage of 60 to 90 % (preferably 70 to 80 %) is used for the discharge electrode
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



outlet, 534: Lower cool air outlet, 600: Electrostatic-atom zing-apparatus
light, 800: Mst spray 160 cover, 810: M st spray outlet, 820:

El ectrostati c-at om zi ng-apparatus outlet cool air trunk, 830:

El ectrostati c-atom zi ng-apparatus inlet coot air trunk, 900: Lighting
device, 910: LED, 910a: LED, 9106: LED, 910c: LED, 910d: LED, 910e: LED,
910f: LED, 915: Optical _axis 161 CLUAPMS 1. An electrostatic atom zing
apparatus conpri sing: a di scharge el ectrode conposed of a nain
body part formed of a foamnetal, 5and a protrusion part whereto water that
att aches t ofoan sellhavie tefthr¢comaregml igothepanich asgitaupid. eith diyghacidapi | | ary
action; an electrode holding part that holds the discharge el ectrode;

a count er ef@eitolE of Rnot BorgipaPP Hdtiustdna lriger aplow efiecanbr Tefkiprg insidet . and

that is prot\éi ged sQ as tq be op osed to the protrusion $art; and 10a water
suppl y mean¥® PRAPeFige FOFEEmHP LT SbtvEet Ak dios c 4t BB MRy ode, and

t hat suppl i{%snai}g/_as}zg&isgcgﬁg he dieggé;lggﬂ e el ectrode, wherein the main

body part has an approxﬁ%ﬁ?egfy rec 3é'ngul ar parallelepiped shape and has a
| arge area fo8sf ecgﬁg@,ms@f[argpme&@ae%immﬁ%ffoglnglammd%qan In thickness.

152. The el ectrostatic atom zi ng apparatus according to claim1l, wherein a
notch or threg-dimensional net structure, and is made up of the main body part 232 in an approximately

rectangalar parallelepiped or an approximately colummar shape slongated in the axial direction,
and the protrusion part 231 in an approximately rectangular paralielepiped shape, an
approximately columnar shape, an approximately pyramid shape, or an approximately conical

10 shape, which protrudes at the approximately right angle with respect to the axial direction of the
main body part 232 from the middie in the axial direction of the main body part 232, and which is
shorter than the length in the axial direction of the main body part 232, and is integrally 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, 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
length 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 divection 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 part 237 and the second main body part 238 to the protrusion part 231; therefore, a Jarge amount of
water can be supplied to the protrusion part 231, the amount of sprayved 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 unabie to
function due to clogging, etc., water can be supplied to the protrusion part 231 by the other part

25 {the other one) (for example, the second main body part 238), hence water can be stably supplied

to the protrusion part 231 for 2 long period, and the electrostatic atomizing apparatas 200 (the mist



an opening is provided in the electrode holding part, and water that drops
fromthe water supply neans, in a state in which the discharge electrode is
held in the electrode holding part, is less likely to accunulate in the

el ectrode hol ding part. 203.The el ectrostatic atom zing apparatus accordi ng
to claim1, wherein the water supply neans includes a heat absorbing part

t hat generates dew condensati on wat er’?8nd a heat di ssipating part, and the
wat er supply neans is a cooling plate in which a Peltier elenent is

provi ded between the heat absorbing part and the heat dissipating part, and
is placed s#dhatrratie) WHthrabddy spaeisties » Hpg praipd dndds pebbt Thpbipe 8% t he heat
absorbing part. 162 4. The electrostatic atom zi ng apparatus according to
claiml1, wh 4 the water supply nmeans is a cooling plate including a heat

absor bi ng p@% ’Eé%l aggtnc? A goev%éjatg ét@%&eg—%%éernn%mﬁggéer %aft?g% {géi%l? ﬁ-at%(?\‘f’é’m %rg%(sa eg:\?vt ion

wat er gener e neat " absorbing part ( ecting
condensati o Bhe eef]éed%ategﬁ!&gs Q%ﬁ%t a%qoﬁlu%% p:gf?i Jtl oﬂfn‘pc\ébigxg gl_aﬂe A G‘%pthjz QUNET send of
t he heat absorbing part. : e electrostatic atom zi ng apparat us

accor di ng t Qogde@hiM7h), cWhEHEieRoliEpWRLE knd HRRIk Binb¥s0ti oWl B e SUPPl y NBANS
is dropped in a slant part provided in the electrode holding part, and the

wat er i s coaeabdehaitifthatt D208 Pt et Bdaiki 264 oWt Gipplidd «f thadiekget r ode 10hol di ng
part. 6. The electrostatic atom zing apparatus according to claiml1,
further conpedusderddp, e flecrpizdoliiegus 28hathe fixixegeand 80 Hy Sedpme Gem bk ect r ode from
above, wherein a slant part that receives the water supplied fromthe water
suppl y nmeanéecamier guppliiresmpliahifgttabsobipe et 2Ehadithy conbiagplgsaitp ot provi ded in
the fixing means. 7. The electrostatic atom zi ng apparatus according to
claimi, fulefelrgomselSsrhyPravided demty *hvalie dpwhaee F5oxEs 2% e r<Esr ge

el ectro from ab N rein.a counter el rod over rt that covers
The: courDer "aTbEs Eis Pl SR b T by Fadil R Tna® S5t el R hdans '8, *an
appl i ance ¢ i Si.ng. . I I 49 4L B g.acgording to
claim1; angi%gﬁﬁ%! tgeg@_vmg Hrgps&afg%?ﬁ%’%%ﬁtg? ?{Fat _ ?}‘g""g’g%ﬂ% f n a place apart
fromthe el ggfLofih@foh GaBtiORls fikdibo BORRRAL rdlsh MiRial® RicRlsin® FANENHREY Path, and

that sprays m st generated by the electrostatic

particles, etc. 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 likely fo
foul, clogging in the discharge elecirode 230 can be prevented, and the electrostatic atomizing
apparatus 200 that is highly reliable, clean and hygienic can be obtained.
[6255F  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 that a
water droplet is in a state of attaching to the surface of the main body part 232 of the discharge
electrode 230, or water is in a state of being accumulated in the electrode holding part 220, and

25 that an electrical current is discharge d between the lower end surface 211Y of the heat absorbing

fin part 211 and the discharge electrode 230, even when a voltage is applied to between the



163 atom zi ng appar at us, wherein the m st generated by the

el ectrostatic atom zing apparatus is sprayed into a roominto which the
spray outlet provided in the place apart fromthe electrostatic atom zing
apparatus opens. 5 9. An appliance conprising: the electrostatic atom zing
apparatus according to claim1; and a fixing nmeans that fixes the
di scharge el ectrode or the counter el 8¢trode housed in the el ectrode

hol ding part to the el ectrode holding part, 10wherein the el ectrode hol ding
part, the discharge el ectrode, the counter electrode and the fixing nmeans
ar e i nt egr afipopargeeptede 330 aslghegogoier elecopgs G hance theldpetrsPhge atppydinzarrerivaccor di ng
to claim8 or claim9, wherein a cover part is provided in the fixing
neans, the ¢¥\&n 2pelipgee thghsien)gande obtmedt Hereolp boldie rart ofdieisHe®heen 15t he

wat er supply ne and the el ectro hol, di rt, alopg which the water
that i o S pHFREH By Parrti SPRBHATHE e Er DR LMo Hea ai oot y
above the dj r ectr t cl . | alls, so that
the vater | Sonarig e PSR on M RE R SRl B D o7

2011. Thesel g6 kEnShdtidifrd btih &l B0nRRRALAIMS Wk GARMRL. e @ik kis Werein a
foamnmetal wth a three-di nensional net structure, such as titaniuma pore

di amet er of cchBgukdd tB00vakF RscARE pdt MR hABL R the 610c1ddvaRBis ApirsepS Gl A= t he main
body part.

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 predetermined clearance Z between the lower

10 end surface 211Y of the heat absorbing fin 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 between the heat absorbing fin part 211 and the discharge electrode
230 even when 2 water droplet is attached to the upper surface of the main body part 232 of the
discharge electrode 230, and it is possible to improve safety further.

15 {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 forrned 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 228 that houses the discharge electrode 230, the counter electrode 240 that is provided

20 in the clectrode holding part 220, and is provided so as to be opposed 1o the protrusion part 231,
the water supply means (the heat absorbing fin part 211 of 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, the electrostatic atomizing apparatus 200 which is made up of at least the discharge electrode

25 230, the counter electrode 240 and the elecirode holding part 220, and which generates mist by

applying a voltage between the discharge electrode 230 and the counter electrode 240, and 2 spray



12. The el ectrostatic atom zing apparatus according to claim?11, further
conpri sing 25an el ectrostatic-atom zi ng-apparatus di splayi ng neans provi ded
in the electrostatic 164 atom zing apparatus, the

el ectrostatic-atom zi ng-apparat us di splaying means indicating that the

el ectrostatic atom zing apparatus is oEerating. 13. An air conditioner
conprising: 5a heat exchanger in which®a front side heat exchanger provided
in a front side, and a back side heat exchanger provided in an upper side
or in a rear side are placed; an air suction port provided before or above
t he heat exetiettigis provided in a place aparidfopnikerelefuystatis] atpmizing apriaretut dRemd B if rom t he air
suction port and heat exchanged by the heat exchanger, froman air outlet
provi ded i neoaneeEdhie fhe plpcgptati i‘tﬂ’é‘z%ﬁ @PWS&?WV’QWW@W‘?@%&‘FH‘C udfid

the electrostatic atom t di
el ectrost at ‘i%}&e“”éﬁriﬁ‘?ﬁ sﬁeﬁ‘ﬁgl %"é&%y ggﬁﬁcg’fs"’sﬁag‘g%??’gé’lﬁn gp‘?{é%f’ﬁ%ygdfm PRE air

suction por &’a sglal encgm%%{lﬁg%?o%moitc a&m W] gﬁﬁe sgrg)eoqu?{gggrﬁgrg {2 ls %Ioru{?age t he

counter electro wat er supp dgener at'i m st

appl yi ngsa yr&h&ea%he%t%ﬁm&hﬁe &h@&@@ga&%&lg@mﬂa@m@gem%éa@& gunt er
el ectrode, wherein the mst generated by the el ectrostatic

atom zi ng apR3inék sShelsRet®RiBYBElizhNipPar@us 200N thahalikhae tk@bdepr ovi ded in
a place apart fromthe electrostatic atom zi ng apparatus. 2014. A

r ef ri ger at or3otaluhthe dotntet oo e, @i tRmist sk inib@i nésnghraxputy @ sprdyox misand t hat
cools inside of a plurality of storage conpartments partitioned by a
partition wednératedbydhecloaosizic plomiriag arpgatesd et tiyyoom ineyebes pndsinge mistcool i ng ai r
trunk, the refrigerator coqpr|5|n
atomization can be performed from the place where mist atomization is desired, hence if is
10 possible to perform design in accordance with a structure of each home electrical apphiance, such
as the refrigerator 1, an air conditioner, an air purifier, etc., 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
15 supply means, or the discharge electrode 238 inereases, and it is possible to freely set the shapes
and the placement of the discharge electrode 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 io obtain the electrostatic

atomizing apparatus that is compact in size and of great efficiency can be obtained in accordance

20 with home electrical appliance.

Reference Sigms List

[6257] 1. Refrigerator, 1 A: Machine compartment, 2: Refrigerating compartment, 2A: Chilled
compartment, 2P: Inner side wall, 2X: Approximately closed container, 2Y: Approximately closed
25 container, 3: Ice making compartment, 4: Switching compartment, 3: Vegetable compartment, 6:

Freezing compartment, 7: Refrigerating compartment door, 7A: Left refrigerating compartment



the el ectrostatic atom zing apparatus according to claiml, the

el ectrostatic atom zing apparatus being placed in a wall surface inside of
a storage conpartnment or in 25the partition wall, being conposed of at

| east the discharge el ectrode, the counter 165 electrode and the water
supply means, and generating m st by applying a voltage between the

di scharge el ectrode and the counter d5§ctrode; and a spray outl et
that is provided in a portion apart fromthe el ectrostatic atom zing
apparatus inside of the storage conpartnent in which the electrostatic

5at omi zi ng #qsp P Ridhsreltigergtingrpmaredent gporiShlcamaidnenripagnent duge ¥ dodpiingt ment
separate fromthe storage conpartment in which the electrostatic atom zing
appar at us i ?%W?%ﬂzmgﬁﬂaﬁbﬁﬁmﬁa@n@b‘ﬁﬁ%& Eigeing copparpinpdops st at i ¢ at oni zi ng
apparatus vi.a an air cqnveying.path,. erein. the mst generated by the

e bot 05t at PR S R gy o B PLondBh Ko S PRE S PHESUBTAGE Bompar t ment
or the seco / . h ra onpart nment,
"nt o whi oh THaTEh, 1SR RARAEERR o FRELe R R bR AR

pl ace apart ;f: Eafiof dGeee0eCdolifSl AtuiCs 12b Aok WiXD sRRBALALMAMY is& the cooling air

trunk.
Refrigerating compartment damper, 6(: Control panel, 60a; Compartment selection switch, 60kb:
Temperature zone transfer switch, 60¢: Instant freezing switch, 60d: Ice making transfer switch,
&0a: Mist spray switeh, 72: Door pocket, 80: Inside refrigerator shelf, 131: Cooler compartment,
150: Defrosting heater, 151: Heater roof, 152: Defrosting electrode holding part, 200: Electrostatic
10 atomizing apparatus, 210: Cooling plate, 211: Heat absorbing fin part, 211a: Heat absorbing fin
plate, 211b: Heat absorbing fin plate, 211c: Heat absorbing fin plate, 21 1d: Heat absorbing fin
plate, 211e: Heat absorbing fin plate, 2117T: Protrusion part, 211 W: Slant part, 211X: Outer side
surface, 211Y: Lower end surface, 212: Heat dissipating fin part, 212a: Heat dissipating fin plate,
212b: Heat dissipating fin plate, 212¢: Heat dissipating fin plate, 212d: Heat dissipating fin plate,
15 212e: Heat dissipating fin plate, 213 Heat conducting part, 214: Void part, 220: Elecirode holding
part, 220(: Water concentration part, 220K: Width direction size, 220L: Length direction size,
220W: Stant part, 220X Feed-water means cover part, 222: Noteh 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
20 High-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; Water storage tank, 271: Graduation mark, 275: Water droplet,
277: Water discharge spout, 280: Conducting member, 286: Electrode conducting means
conducting part, 300: Cover, 511: Cooling plate heat-insulating material, 512: Kit component, 515:
25 Front surface opening pari, 531: Side cool air outlet, 532 Side cool air outlet, 533; Upper cool air

cutlet, 334: Lower caol air outlet, 600: Electrostaiic-atomizing-apparatus light, 800: Mist spray



160

cover, B10: Mist spray outlet, 820: Electrostatic-atomizing-apparatus outlet cool air trunk, 830:
Electrostatic-atomizing-apparatus inlet cool air trunk, 900: Lighting device, 910: LED, 910a: LED,

910b: LED, 910c: LED, 910d: LED, 10e: LED, 910f: LED, 915: Optical axis.
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CLAIMS

1. 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 is
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 is
provided so as to 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 paralielepiped

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 fess likely to accumulate in the electrode holding part.

3 The electrostatic atomizing apparatus according to claim 1, wherein the water
supply means includes a 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 1s

placed so that the main body part is situated directly below the heat absorbing part.



10

15

20

25

162

4. The electrostatic atomizing apparatus according to claim 1, wherem 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 1, wherein the water
supplied by the water supply means is dropped in a slant 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 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

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,
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.

9. An appliance comprising:

the electrostatic atomizing apparatus according to claim I; 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 8 or claim 9, wherein a cover part is
provided 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.

1. 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 pum and a voidage of 60 to 90 % is used for the main body part.

12. The electrostatic atomizing apparatus according to claim 1, further comprising

an electrostatic-atomizing-apparatus displaying 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 exchanger provided in a front side,
and a back side heat exchanger provided in 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 claim I, 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.

14, 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 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 electrode, 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 compartment, 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.



