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Fi el d [0001] The

invention relates to an el ectriostatic atom zing apparatus that
generates nano-size nmist, an (hone electrical) appliance such as a
refrigerator, a display case, an industrial refrigerator, a storage,
and an air conditioner (including an air 1Opurifier and a humdifier and
the like), etc, and an air conditioner inside of an appliance. Background

[0002] It is describedHsCGRICTIONSt atic at om zi ng apparat us

equi pped Wi th a conveying 15 part for conveying water froma water
reservoir part, a counter electrode arranged so as to be opposed in a
conveying direction of the conveying part, and a water application
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Technical Field

[0001]  The present invention relates to an electrostatic atomizing apparatus that
generates nano-size mist, an (home electrical) appliance such as a refrigerator, a display
case, an industrial refrigerator, a storage, etc., and an air conditioner (including an air
purifier and a humidifier and the like), etc., and an air conditioner inside of an

appliance.

Backeround Art

[0002] It is described an electrostatic atomizing apparatus equipped with a conveying
part for conveying water from a water reservoir part, a counter electrode arranged so as
to be opposed in a conveying direction of the conveymng part, and a water application
electrode for applying a voltage to water in a route leading from the water reservoir part
to a distal end of the counter electrode side of the conveying part, in an upper portion of
the water reservoir part, wherein the conveying part is constituted by a porous ceramic
formed of solid acid as a material (for example, see Patent literature 1).

[0003] It is described an electrostatic atomizing apparatus equipped with a conveying
part {or conveying water by capillary action, a water supplying part for supplying water
to the water conveying part, and an applying electrode for applying a voltage to the
water conveyed by the water conveying part, wherein the water supplying part is a heat

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

etc.,

gng fromthe



the water reservoir part, wherein the conveying part is constituted by a
porous ceram c 20fornmed of solid acid as a material (for exanple, see
Patent literature 1). [0003] It is destribed an electrostatic atom zing
apparatus equipped with a conveying part for conveying water by capillary
action, a water supplying part for supplying water to the water conveying
part, and an applying el ectrode for applying a voltage to the water .
conveyed by the water conveying part, wherein the water supplying part is
a heat 2Zcexelndpy partnatos watdr by coblignieosdickadsthernit aldday Pafedn
endotherm ¢ surface and 2 generating dew condensation water by cooling
air on t lelenentohdehmtcityshdte heat RehdrigepafticlBAtd bABH tAe h8RALx Sk and

t he heat exchange part is |ocated bel ow the heat exchange part water

conveyi n@afafater choveyReaiid (€or @MpRAt&MBardd lifhAkiS. 2) . [0004] In recent
years, i? has been propose(d a refrigerator equi pngd wi th an 5at om zi ng

appar at ug0(0ag | UG ragn® y&RQ i B8 RaBlophbidta &ﬁig%?di‘é&au%lé?w{h%ﬂ hair in the

refrigerator and that "is provided in a coolihg air a conveyi ng part

that gony@ysizihf EpMRiEL inARALNSEIAY ol uﬁa%bﬁdégse@%'o%'%tﬁ%eé%gag WAy reservoir

part, a capillary water draw ng nemrber that cgnveys r?al? |[1_the wat er
i / pnli -] t_between a plication
Cl oot 1 ods Rk EnBurOh bRHRIRRE o B Bt 4, BT SR AR R Bapis HBUs can

] I f,.deadqri zi .insjd t orage conpart nment
By appl v ot <o BlepPAEF BBy BBt U0 SER B vt rabie g

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

application part between an application electrode and a counter electrode, wherein the
10 atomizing 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 (ultrasonic transducer) in
15 alower part (bottom surface) of the water storage tank (for example, see Patent
literature 4).
[0006]  Furthermore, it is described a refrigerator equipped with an multi-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, sec Patent literature 5).
[0007]  Further, it is described a refrigerator equipped with an ultrasonic humidifier in
a Vegetable compartment that utilizes defro sted water for feeding water (for example,
see Patent literature 6).

25 [0008]  Furthermore, it is described a refrigerator that is equipped with an atomizing



[ 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 hum dity insid of a vegetable case high, and a
m st generator (ultrasonic transducer) in 15a | ower part (bottom surface)
of the water storage tank (for exanple, see Patent literature 4). [0006]
Furthernore, it is described a refrigerator equipped with an nmulti-color
illumnating means in a display unit provided on a front door of the
ref ri ger apmoratusvir shprdying ¢ine sibtitg latsteeagessingrrtarhgbad 8 fvaterlsiogdie pRAI BSI ON
condition by operation of a control 20unit, and displays "bacteri al
er adi cat storingrtigeid sopplictieo dicspbraizingrppatienal thaGhaud@) iof g@dh@af i on button
is pressed by a user (for exanple, see Patent literature 5). [(0007]
Fur t her , (dahalictil:6l @861 theRcind BF %icﬁﬂ%ﬁtg%g) A4k BRGthe Wit} Sftadd phag0ni C
hum difier in a vegetabl e conpartnent at utilizes defrosSted water for
f eedi ng waicRing Hekb&XBFRIG ViSRRIV tilel RS AL Salbbie, 4 15%9%5%1 .
Furthernore, it is described a refrigerator that i1s equi pped with an
atonﬁ¢ingﬂﬂ§m@@garatus for supplying fine mst to a storage conpartnent,
and a water storage part for storing liquid supplied to the atom zi ng
apparatus, and that includes, in a pathway (canalicul ar path) connecting
the atom zing apparatus and the water storage part, a renoving nenber for
removin ent of the liquid (for exanple, see Patent Sliterature 7).
Ctotl Ogc e ALis"

Patent Literature

[0009]  Patent literature 1: JP 2006-035171 A
10 Patent literature 2: JP 2007-181835 A
Patent Iiteraturé 3:JP 2007-101034 A
Patent literature 4: JP 2006-162195 A
Patent literature 5: JP 2003-172577 A
Patent literature 6: JP 6-257933 A

15 Patent literature 7; JP 2008-089203 A

Summary of Invention

Technical Problem

[0010]  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
approximately 10 to 50 % and a pore diameter (average of pore diameters or diameters
- of void parts) of approximately 0.1 to 3 um, and has electrical resistance of
approximately (0.2 to 2) x 10" Q-m, which is large. As just described, ceramic
materials have extremely low clogging resistance against foreign matter since the pore

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



Patent Literature [0009] Patent literature 1: JP 2006-035171 A 10 Patent
literature 2: JP 2007-181835 A Patent literature 3: JP 2007-101034 A
Patent literature 4: JP 2006- 162195 A4Patent literature 5: JP 2003-172577
A Patent literature 6: JP 6-257933 A 15Patent literature 7: JP 2008-089203
A Summary of Invention Technical Problem[0010] In the atom zing apparatus
described in Patent literature 1, a ceramc is used 20 for the conveying
part. However, generally, a ceramic has a porosity (voidage) of

appr oxi nmhehylsh@e tied J0r Yoan gedod or Rurthes ¥Rice the ANEY; 3gagﬁloef asRRdIE 1l aneters or
di aneters of void parts) of approximately 0.1 to um and has el ectrical

resi st anespiltdry &pps ®enimitalbi@pvd fovddr of a AR Mol bERles islsiafie- As ] ust
descri bed, ceramc materials have extrenely | ow clogging resistance
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there is a problemin reliability when the ceramc rater;als are used

for a | ofgnRshéABatibi s if8fruped NCRAGBENMB) Qﬂgeeth(l%?m &irﬂg als\r%%rémel% ieh,

capillary force is small and absorptive power
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before el ectrostatic atom zatio
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ikely thate b valiage s spplied Lo.t he seramc naterals, hence
- directed in the vertical direction, the counter electrode is arranged so as to be opposed to
an end of the upper part of the conveying part, and the water reservoir part is integrally
10 formed with the conveying part and the counter electrode, etc. It is necessary to
remove the water reservoir part from a main body of an appliance such as an air purifier
due to necessity of supplying water to the water reservoir part: however, when a user
removes the water reservoir part from the main body of the appliance, since the water
reservoir part is integrally formed with the convey_“ing part and the counter electrode,
15 ete, it is necessary to remove the conveying part and an electrode part such as the
counter electrode at the same time, which may cause the user to touch the electrode part
and get an electrical shock.
[0012]  In the atomizing apparatus described in Patent literature 2, the heat exchange
part is provided below the water conveying 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 overflow and spill over the Peltier element provided below the

endothermic surface, which may break down the Peltier element weak in water.

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



[0011] Further, the conveying part is inserted in the water reservoir part
so as to be directed in the vertical direction, the counter electrode is
arranged so as to be opposed to an end of the upper part of the conveying
part, and the water reservoir part is integrally 10formed with the
conveying part and the counter electrode, etc. It is necessary to renobve
the water reservoir part froma main body of an appliance such as an air
purifier due to necessity of supplying water to the water reservoir part;

however , Pathertiteratuses irfchniey eif: don@cyAag Part RSSOV theMafer bAMBnEREL N body
of the appliance, since the water reservoir part is integrally fornmed with

the conveyling pRedlto BROvdtEe ST Birt,8h@6 hicQHSblerhd 8laf the ath fiSmRREesSsary to
renove the conveying part and an el'ectrode part such as the counter
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el ectrode part and get an electrical om Z1 ng

appar at Ugnf88€ thdRthbd? JFabRPLndnkd £1:8 Ulife st 518 ﬂj%t SSASHANY (Plarcty I's
H r't Reat Ham S%rt is

provi ded bel ow t he water cohveying p , ang f c eécth _ -

for | f i | tier. el epent. w .endotherm c plate
havrﬁg ﬁgggéﬁggt ernﬁgeé%ﬁ?g%&?aaﬁ%g?g%%ﬂWﬁ%gﬁgg{h?ﬁﬁﬁeBEPB&ﬁWhe Peltlgr
el enent ; . en the appunt. of dew.condensati on water generated on
t he endd¥ﬁ£§%§%8%ﬁ%T§@%CP%3I%?ﬁ%?ﬁfﬁéMHS%WQSﬁEEﬁsaﬁ%ﬁﬁﬁﬁé%%ﬁmﬁhy over;Iow
and spil ver the Peltier elepent provjded. bel ow the endotherm c surface,
mhichpngéuﬁ?ggwedt mPh@yﬁ@F?i PvimedheReenqad ke applieation clestipdears) si nce t he
refrigerator, equipped with the atom zing apparatus described in 5 Patent
liter gt W@argteirﬁ%pl%g%év hghmakes thg Ftﬁ‘éft‘ffﬁrcf)mﬁ’ﬁ%e% dhpasyembling affigiercycondensed
on the cooli q panel to the water reservoir part, there are problens that
the pat O‘f"ﬂr%’ﬁn pheost Bighi nddeiirenlly, @ water el detepléeypmoaisris provided dn theng, t he
conveying part has a conplicated structure, the nunmber of conponents is

| ar d8, tFECIEBrveis pHT, gad theme argpsebiping thyt Befiugibenefcomponents is large, the

cost 18 high and control is complex.
[0014]  In the refrigerator equipped with the atomizing apparatus in the vegetable case
described in Patent literature 4, since a vegetable container and the cover are directly
used as a cooling panel of the mist generator, collection of dew condensation water

15 depends on the shapes and the sizes of the vegetable container and the cover; therefore,
there are many restrictions in the shapes of the vegetable container and the cover, the
mnstallation space of which is limited and the drastic shape modification or the like of
which is impossible also for the necessity of enlargement of the inner volume, and it is
not easy to stably secure water necessary for mist spray.  Further, since the vegetable

20 container 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 (ultrasonic transducer)
is installed on the bottom surface of the water storage tank, the structure including a seal

25 structure as a countermeasure against water leakage between the water storage tank and



5is low, and further, the conveying part is clogged with dust or the |ike
entering the conveying part and the condensed water is not supplied to the
wat er reservoir part. Furthernore, thé capillary water draw ng nenber and
the application el ectrode are separate nenbers, which nakes the structure
conplicated, the assenbling efficiency |Iow, and the cost high.
Additionally, a water |evel detection neans is provided in the 10 water
reservoir part, and there are problens.that the nunber of conponents is
| ar ge, t the noistsgenemmitonj b inosinglintadotheiasssepdiiink exficidld® idbw Bnd he coafis i ger at or
equi pped with the atom zi ng apparatus in the vegetable case described in
-Patent |inteasddur ddditiodhitg Sinde VIROEtradin® #ORERN Rused fbriREMEP ¥ &lerabL
directly used as a cooling panel of the m st generator, collection of dew
condens ainisp Bankdt B¢ miniSruleRe aals ita0dihansHapas Rhgik DRirshaesh @k the
veget abl e container and the cover; thereforé, there are Tany restrictions
in the shapReat@f the vegetabl e container and the cover, the installation
space of which is Iimted and the drastic shape nodification or the like
of Why chyobssy MARBLOLEPALR it Burd Bend PRERSILUPL 4 SN ARIENisRLuE e T Nner
volune, and it is not easy to stably secure water’ necessary fof mst spray
Furt her, .slne . i_ner d.the cover. are directly used
for the rggct)) err?gaglggjﬁée/ﬁg%{a?% gscﬁéglélg@%&%r?% aé(grpjz%apﬁﬁrﬁl“&f? ?/p‘?rﬁtgfgde of the
veget abl se hi S t ener at ew, condensati on water, devel opnent
Vo the. oFERS Bl e 8 AP PR B Ing RECHA SgmtTiesbaBiNit o, and
the like is difficult. Furthernore, since the m st generator (ultrasonic
t ransdu crg?lfy PRETANEOF Wheh %lb%g?ﬂ?sﬁ’é‘?ta&ﬂnéﬁlﬁfa%@ alyp E“?%a‘iﬁ‘é]tt@ ©OPERss a4k t ank,
t he strg[gture in&lﬁidi ng. a seal 25structure as a counterneasure agai nst
wat er | dA¥EYE VB IGRISSPIY Wat er storage tank and 6 the mi st generator,
etc. is é&]&l icated, the assenbling effici enc¥_ is low, and the cost is
i ncrt@asdHO01ogaifurtBerain the reffigerator Hescribed o literatnerducbacterial used for t he
m st generator, m st cannot be miniaturized, and it is difficult to spray
the m sterighsatigpmagde; i displayedrwhayer ereppressf 08151 Rink dradication tRébent
literature 3 and Patent literature 4, a user finds it difficult to
r ecogni 2@wgHer, When e refsigeratorapnitass theibactatidtdnaticatioe natderin zicasg fphar at us i s
operating. What is nore, the user cannot recogni ze whet her the
el ect r ogwertiod petssing thertgpcapipberadinatidnsbutioa) thy uspenmidit kgow whatien tHehe
el ectrostatic atom zing apparatus has started to operate, and thus the
user f edhstesuspadicavios is AGfOOEE [if fhautdrds potiin fioheof thé rifgesraiogrand@agr i bed in
Patent literature 5, "bacterial

15 the user feels uneasy.

[0017]  Furthermore, the refrigerator described in Patent literature 6 is equipped with
the ultrasonic humidifier in the vegetable compartment that utilizes defrosted water for
feeding water; however, a concreté structure of how the defrosted water is utilized for
the feeding water is not described at all, hence it is difficult to obtain the defrosted water
20 when needed. Further, it is necessary to use an atomization filter having pore
diameters 0f 0.2 to 0.3 mm and a thickness of 80 to 100 pm to gencrate mist, handling
and installation structure of which is difficult, which makes the structure complicated.
Furthermore, since the ultrasonic transdl_lcer is used in the mist generator, mist cannot be
miniaturized, and it is difficult to spray the mist uniformly in the refrigerator.

25 [0018]  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, when the refrigerator enters the bacteri al
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 perforned if the user is not in front of the refrigerator, and thus

15t he user feels uneasy. [0017] Furthernore, the refrigerator described
in Patent literature 6 is equipped with the ultrasonic humdifier in the

veget abl ccaasliqudrtpathipts froakled insldezgs Hef inagiwE WAL hOfonheRHgNEe Wat er ;
however, a concrete structure of how the defrosted water is utilized for

the feedhfeningg eppar@udid ﬂ@%ﬁér@&@a%tpa@ﬂ bnd RSMESit! i ndcBshy bl ifyhif ot © obtain
the defrosted water 20when needed. Further, it Is necessary to use an

at om zat | ' d ' ' hi ckne
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of 80 to 100 mto generate m st, ation structure of

ohi oh | Salickit S lcattl &8 RKGS ile. NAMBRUIE (CONBLLSRL e Lyt Lher mor e,

since the ultrasohic transducer IS use S er l,lle?ﬁ st cannot
b 1 i r p it Kfficul t.t t 1 St iformy.in th

D, IO sSSP BT e
it t - h 7 l.ji cul th). i ided.insid f

heat | noupabrind DL RANRY et SRRSULS ottsBR it D aRY Bshsihigte. and t ho

wat er stor rt nd further, it is necessary to install a water
conveyan@Q?gﬁaﬁ'mt é@“%hﬁﬁ&ﬁpgﬁﬁﬁéWEWHﬂﬂF’E@V PEDRY stiEetered, whi ch nakes
the structure congkic ted and the cost high. Additionally, it is necessary
to for mfPHENASER %ﬁd?@-swﬁfrfﬁl%ct%ﬁaﬁc POSHTINR BPRBAS (iSUTaaRE part to the
end for supplying water to the atom zing part at the end, which nmakes the
pr ocessi WG & @n {hopeiclesiasiceld applisnem suglowrorefrigeriter, amaipbpuditionst, t he
present invention to provide a sinply structured, easy-to-assenble and
| ow-1®ostete) eptnnsd vath ‘ge slestrpSiitinptamprarganperates. st sprayi ng apparatus), or
an (hone el ectrical) appliance, such as a refrigerator, an air
condi t i dR8#0] 1dErther, it dvani glyjet ofithetpresest mivertionds padviide at dedtmistagc appar at us.
[ 0020] Further, it is an object of the present invention to provide an
el ect r ostternizongxppaiagisr{gis spayaigappirais) whivhdys highappairgtusitandi ch has hi gh
cl oggi ng resi stance against foreign matter, can be used for a long tine,
i s hi ghlagainel foabigrematiars cdnasegescadlfinor phg vimepWREhlARdiabR! RisThrdg armount of
water, starts electrostatic atom zation within a

absorptive power and retaining amount of water, starts electrostatic atomization within a

15  short time, generates atomization without interruption, has low impedance, and
consumes low power, or to provide an (home electrical) appliance, such as a refrigerator,
an air conditioner, etc., equipped with the electrostatic atomizing apparatus.

{0021]  Further, it is an object of the present invention to provide a highly reliable
electrosfatic atomizing apparatus (mist spraying apparatus) wherein dew condensation

20 water does not spill over a Peltier element, and breakdown, etc. of the Peltier element
does not occur even when the Peltier element is used between a heat absorbing plate and
a heat sink in a heat exchange part, or to provide an (home electrical) appliance, such as
a refrigerator, an air conditioner, etc., equipped with the electrostatic atomizing
apparatus,

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



15short time, generates atom zation w thout interruption, has |ow

i npedance, and consunes | ow power, or to provide an (hone electrical)
appl i ance, such as a refrigerator, an8air conditioner, etc., equipped wth
the el ectrostatic atom zing apparatus. [0021] Further, it is an object of
the present invention to provide a highly reliable electrostatic atom zing
apparatus (m st spraying apparatus) wherein dew condensation 20water does
not spill over a Peltier elenment, and breakdown, etc. of the Peltier

el enent deesicalpbprinowe, sestess adeaiperdier, Be hiricondisibement., that Wegshbheseen a
heat absorbing plate and a heat sink in a heat exchange part, or to

provi de arniftnanig ahé spibiegluhifapplyiiasepragiohpatmnf fbhiA8kater, an air
condi tioner, etc., equipped with the electrostatic atom zing apparat us.

25[ 0022] pdrtielehier nore, it is an object of the present invention to provide
an (home 8 electrical) appliance, such as a refrigerator, an air Corm
condi ti ofp@n3] etGuthet Rak ad aRah enf e At %?% niforny
in a sto?ggg]céﬁ%gf%neﬁﬁth%nizegg%géer pa@%#g?éggafgg Eﬁ?%%%@?&lt is an
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and i nexpensive electrostatic atom ziI ng aratus wherein t veyi ng
: [ - essing, o cropores to
Bl ect r odberVakabARIRE k) BrolSlild o IRERE! Gl Ry such s
fri t ' it etc... equipped with the electrostatic
gt {)ren' ;: 2@%&%@%? Légéic%la%ﬁﬁ?gnﬁé?@%?%pﬁ;@?@%f’?B%H BB{ELRECTFCy he present

: i i n electrostatic
I nventl Oerauiip%eg I;VC{,[ Itﬂg ef%ctrostatlc atomizing apparatus.

[0024]  Furthermore, it is an object of the present invention to provide an electrostatic

10 atomizing apparatus that is equipped with a means whereby whether the electrostatic
atomizing apparatus is operéting, a history of when the electrostatic atomizing apparatus
operated, etc. can be visually confirmed.

[0025]  Further, it is an object to provide an electrostatic atomizing apparatus that is
applicable to a storage compartment of any temperature zones.

15 [0026] Furthermore, it is an object of the present invention to provide an electrostatic
atomizing apparatus which is operable without installing a water reservoir part or a
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
conditioner, etc., equipped with the electrostatic atomizing apparatus.

20 [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 clectrostatic atomizing apparatus that can prevent
running out of water.

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

25 highly reliable electrostatic atomizing apparatus that is capable of humidification and



10atom zi ng apparatus that is equi pped with a neans whereby whet her the
el ectrostatic atom zing apparatus is operating, a history of when the
el ectrostatic atom zi ng apparatus opedated, etc. can be visually
confirmed. [0025] Further, it is an object to provide an electrostatic
atom zing apparatus that is applicable to a storage conpartnent of any
tenperature zones. 15[0026] Furthernore, it is an object of the present
invention to provide an el ectrostatic atom zi ng apparatus which is

oper abl ebait¢rfad atadicatemain 4 sigrage vanpartmagewhatin dhayging etcadodindt odoty, @i

det ecti on neans, conposed of a small nunber of conmponents, and sinply
st ruct ur ed(hoate dietyicadVvipptiaae, {lvhne aet@igbfatdadn) aib@plditanes etcS g hippéed a
refrigerator, an air conditioner, etc., equipped with the electrostatic
at om zi ngitApiRa¢leditistatid AoRA2AL apparhfgr, it is an object of the present
invention to provide an (hone electrical) appliance, such as a

refriger@ioog) aAddiiénadl ,r‘idisteianlﬁ'éct £ presSAtUh RREEn W bidvRiUsBR I o mance
and hi ghﬁ(l} r}el i abl e I]eal gct rostati coat o%rezi ng appar at%s tﬁatsgéclénsﬂp’)revent

running BptodbitioM@t §Mhich can _attéﬂg lbo%@frﬁé}ﬁirogg({ (g%%(%t% %[:nén the: a{l)j?gl% of the

present invention to provid owcost a

el ectros L @Hﬂ I.Ng apparatus that is capable of humdification and 9
bact eri a‘ll'lgéettlgaéfa tlltg)(lhegi n a storage conpartnment, wherein clogging, etc.

does not > [ (hone el ectrical) appliance, such as a refrigerator,
an air cSéa fi tOIQrOt,)lg ., equipped with the electrostatic atom zing
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10 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 main body part via a predetermined clearance, and that
15 supplies water to the discharge electrode or the electrode holding part, wherein the main.
body part has an approximately rectangular parallelepiped shape and is larger in width
than in thickness.

Advantageous Effects of Invention

[0031]  According to the present invention, since the foam metal with large pore

20 diameters and a high voidage is used for the discharge electrode, more water can be held
mside of the foam metal compared to a conventional ceramic, sintered metal, etc.
Therefore, nano-size mist can be generated efficiently in large gquantity. Further, since
the water supply means is arranged directly above the main body part via a
predetermined clearance Z, a conveying part for conveying water from a feed-water

25  means to the discharge electrode or the electrode holding part is unnecessary, thus a



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

i nvention includes a discharge el ectrode conposed of a nain body part
formed of foamnetal, and 10 a protrugjon part whereto water that attaches
to a surface of the main body part is supplied by a capillary action, an
el ectrode hol ding part that holds the discharge el ectrode, a counter

el ectrode that is provided in the electrode holding part, and that is
provi ded so as to be opposed to the protrusion part, and a water supply

nmeans t havater supplpyatt ddndihe dedd-yaba¥ens tb ehd@kdhaRRecRBHE oV efctrode
predeterm ned cl earance, and that 15supplies water to the discharge

el ect r odBolgigtpas iehieeich@dantals 99 s thred WG Ih-Bodt R B CAGNiAR t has an
approxi mately rectangul ar paral l'el epi ped shape and I1s larger 1n dt h than

[ n thi ckigsanAtapAteats EHIBRES Qfmliyent Ton [0031] According to the
present invention, since the foamnetal with |large pore 20 dianeters and a
hi gh voi dage is used for the discharge el ectrode, nore water can be held

i nside of the foam netal conpared to a conventional ceramc, sintered

et als, eéﬁefﬂaﬁ'3&8{8¥rﬁﬁwﬁﬁgsiZe m st can be generated efficiently in
| arge quantity rtner, srrce the water supply nmeans is arranged directly

above th i n . pody. part via redetermned .cl earance . Z, a nveyi ng part

for con 9?%% mé-§HSP3%ﬁ¥§EPE§EB%§¥§F§§§L§3ﬁ§8P8aPﬁE%aﬂ@$waP§ el ect rode

or the electrode holding part is unnecessary, thus a 10 water supply

pat h frdﬁ??ﬂé“?@@ﬂyhater means to the discharge el ectrode or the el ectrode
ly structured and | ow cost

hol di ng part i}"sgﬁrtened, aqgia Si , 1N '
el ectrostatic at®rAl?PAErteBpbyde vieWeH thiorelriasraiet | desaribiagshe embasinagnt
att ai ned. g Bri ef Description of Draw ngs

of the present invention.

10 Fig. 3 is a block diagram of a control device 30 of the refrigerator 1
describing the embodiment of the present invention.

Fig. 4 is a front view of an inside of a storage conﬁpartment from an anterior
view in a state a door of the refrigerator 1 shown in Fig. 1 and Fig. 2 is opened,
describing the present embodiment.

15 Fig. 5 is a front view of an electrostatic atomizing apparatus 200 in a state
where a cover is attached, which is installed 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 1 describing the present embodiment.

20 Fig. 7 is a top view of inside the cover, viewed from a top, of the electrostatic
atomizing apparatus 200 that is installed in the refrigerator 1 describing the present
embodiment.

Fig. 8 1s a side view of inside the cover, viewed from a side, of the
electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing the

25  present embodiment.



[0032] Fig. 1is a front viewof a refrigerator 1 describing an enbodi nent
of the present invention. Fig. 2 is a sectional side view of the
refrigerator 1 describing the enbodi nkint of the present invention. 10Fig.
3 is a block diagramof a control device 30 of the refrigerator 1

descri bing the enbodi nent of the present invention. Fig. 4is a
front view of an inside of a storage conpartnent froman anterior viewin
a state a door of the refrigerator 1 shown in Fig. 1 and Fig. 2 is opened,
descri bi ng t he ipebantframediomtntiew b kisgle the t@ved vidwat froth @@k ofithe

el ectrostatic atom zing apparatus 200 in a state where a cover is

at t achedrefrigurathr i sofithstladttathtic Atdpfiging @bpigek 200 thal isdessiddah mg: t he present
enbodi nment . Fig. 6 is a perspective view of inside the cover of the

el eCtrOSlteﬁﬁgeEatafDﬂk%iiBﬁngE@ﬁﬁa@én@%n@Q@irﬁcﬁiﬁt is installed in the .
refrigerator 1 describing the present enbodinment. 20Fig. 7 is a top view

of inside the qgyer is¥YisRMRAeW bPIsRe tRPeovef, VidhedStReh 'éfag,t Hlgh& atom zing
apparatus 200 that is installed in the refrigerator 1 describing the
present gehpdime 'ﬁﬁonﬁzmgtaﬁpéargtlus Eb@thag is! iRstRlc iﬁ?hevlleﬁr‘f&gpe{toﬂ f'?és ﬁ%g%{eﬁ g;/eir ’S

viewed froma side, of ectrostati c atom zi ng apparat us

Lrot ! iy g ot or 1 deeer g he 20 present erbodvent, 1
of the Fig. 11 is a side view of inside the cover, viewed from a side, of the
electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing the
present embodiment.
10 Fig. 12 is an exploded perspective view of an alternative electrostatic
atomizing apparatus 200 describing the embodiment of the present invention.

Fig. 13 is a perspective view illustrating an assembly method of the
alternative electrostatic atomizing apparatus 200 describing the embodiment of the -
present imvention.

15 Fig. 14 is a top view of the alternative electrostatic atomizing apparatus 200
describing the embodiment of the present invention.

Fip. 15 is a sectional view of the electrostatic atomizing apparatus 200 which
illustrates a cross-section K-K of the electrostatic atomizing apparatus 200 as shown in
Fig. 14, describing the embodiment of the present invention.

20 Fig. 16 is a sectional view of the electrostatic atomizing apparatus 200 which

lustrates a cross-section M-M of the electrostatic atomizing apparatus 200 as shown in
Fig. 14, describing the embodiment of the present invention.

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

25  present invention,



refrigerator 1, of the electrostatic atom zing apparatus 200 that is
installed in the refrigerator 1 describing the present enbodinent. Fig. 10
is a side view of inside the cover, viewed froma side, of the

5el ectrostatic atom zing apparatus 200 that is installed in the
refrigerator 1 describing the present enbodi nent. Fig. 11 is a side.
view of inside the cover, viewed froma side, of the electrostatic

atom zing apparatus 200 that is installed in the refrigerator 1 describing

the present enbloidi M&ita. frok®iegr ofliBe kdfrigdta®X Bl P68@ WRFSHRGLLVE o%’;ier?éﬁ, of an
alternative electrostatic atom zing apparatus 200 descri bing the

enbodi meadscabin; ke &ﬁﬁﬁﬁtﬂbnﬂd}\fﬁk&;ﬁﬂe%t ifvk@tionl3 1S @ perspective view
illustrating an assenbly nethod of the alternative electrostatic atom zing

appar at us 200 d85Cfg Riahn} Qﬁ:vﬁmﬂggl@aﬁgstéﬁc a&&ﬁlz?fg%}?%tds@ﬁﬁ% 5 Qe 19FI 0.

14 is a top viewof the alternative el ectrostat om zing apparatus 200

descri bi @Qaeqﬂkeat%ﬁ?ﬁfg@g erOhnit RS Bgtgﬁ?q{]ﬁlthQYe%Q%ér%f ] descri&%ﬁ&%i 015 Is a

sectional view of ectrostatic aton zi ng appar at'us h

illustr on K-K of the electrostatic atom zi ng apparat us
200 Si gﬁgaﬁﬁP%&gﬁ3&§§%%ﬁggg@??l}ng t he enbodi nent of the present

i nvention. ZOFHQ secti gal vievlof the.electrostﬁblc at om zi ng

5 i
apparat us 200 Wc IFF%@%fVQFE) © HPYLSTALic AR AP YRS RED & a¥pieost at i ¢

tom zi t 00 a owm in Fig. 14, describing the enbodi nent of
? hgmpf LQ%‘&%B%%{F%H%%O C covei \%ECMS 1![18ta1|1:6!dglll tﬁe reﬁ?ge%ato; 1 Ides(‘i]:ribing the

embodiment of the present invention.
Fig. 21 is a schematic sectional side view of the refrigerator 1 describing the
10 embodiment of the present invention.
Fig. 22 is a front perspective view of a refrigerating compartment of the
refrigerator describing the embodiment of the present invention.
Fig. 23 is a diagram describing a light-emitting characteristic of a general
LED 910.
15 Fig. 24 is a diagrém of a refrigerating compartment 2, viewed from a superior
view, of the refrigerator 1 describing the embodiment of the present invention.
Fig. 25 is a top view of a refrigerating compartment 2 of an alternative
refrigerator 1 describing the embodiment of the present invention.
Fig. 26 is a side sectional view of the refrigerator 1 describing the
20  embodiment of the present invention.
Fig. 27 is a front perspective view of the refrigerating compartment 2 of the

refrigerator 1 describing the embodiment of the present invention.

Description of Embodiments

25 [0033] Embodiment 1.



Fig. 17 is a diagramfor describing a state where the feed-water neans is
provided in the electrostatic atom zi ng apparatus 200, describing the
enbodi ment of the 25present inventionl3 12 Fig. 18 is a front view
of the refrigerator in a state where the door is opened, describing the
enbodi nent of the present invention. Fig. 19 is a front view of the

el ectrostatic atom zing apparatus 200 in a state of being attached the
cover, which is installed in the refrigerator 1 describing the 5

enbodi mefRefiogertthe) present invention. Fig. 20 is a front view of the

el ectrostatic atom zi ng apparatus 200 in a state of being attached the

cover, which i Figniskalftead view sfthe FigdrgoF aldedcribifbee firdieRBodinRnepbodi ment
of the present invention. Fig. 21 is a schematic sectional side view of

t he ref rihgpraat@rindentes Gl ® &hecdRRAPGE WBRLfPhe RS PSS ELschBMENt | ON.
Fig. 22 is a front perspective view of a refrigerating conpartnent of the

:’ gf ;i g?;ﬁ& %stgﬁﬁ)@ﬁirﬁgnﬁgf tth@ﬁ)_r@sﬁmﬂiféfﬁiﬁfl. Ofn tﬁ@ﬁia@fﬁﬁs‘? e ﬂeﬂ#&%rolnis Fi Ig 23
gram describing a I'itght-emtting characterrstic a genera
5  provided with a side-by-side (or an openable) refrigerating compartment 2 at the top

shelf. A switching compartment 4 and an ice making compartment 3 are arranged in
parallel on the right and left sides below the refrigerating compartment 2. A freezing
compartment 6 is provided at the bottom shelf in the refrigerator 1, and a vegetable
compartment 5 is provided above the freezing compartment 6. The vegetable

10 compartment 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
compartment 6.
[0034]  Of course, the layout of each compartment does not limit the present
embodiment. Ina sb—called mid-freezer type, wherein the switching compartment 4

15 and the ice making compartment 3 are arranged in parallel on the right and left sides
below the refrigerating compartment 2 provided at an upper shelf, and the freezing
compartment 6 is provided below the switching compartment 4 and the ice making
compartment 3 arranged in parallel on the right and left sides, and further above the
vegetable compartment 5 provided at a lower shelf, that is, the freezing compartment 6

20  is provided between the vegetable compartment 5, and the switching compartment 4 and
the ice making compartment 3 arranged in parallel on the right and left sides,
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 low temperatures are

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



LED 910. 15Fig. 24 is a diagramof a refrigerating conpartnent 2, viewed

froma superior view, of the refrigerator | describing the enbodi nent of

the present invention. Fig. 25 is a tbp view of a refrigerating

conpartment 2 of an alternative refrigerator 1 describing the enbodi nent

of the present invention. Fig. 26 is a side sectional view of

the refrigerator 1 describing the 20enbodi nent of the present invention.

Fig. 27 is a front perspective view of the refrigerating conpartnent 2 of

t he refrbgproaided. 1 descri bing the enbodi nent of the present invention.

Description of Enbodi nments 25 [0033] Enbodinment 1. 13 (Refrigerator)

Fig. 1 ip0as]roAsideibgwiddfrefiiperitaferdogpaatnt dood gswhichici@bé heelllopsied

enbodi ment of the present invention, and Fig. 2 is a sectional side view

of the r aicrélg@ﬂ,ais@&ma;d@emrﬁ&h@metd?eniﬁg b$the @BIPREIMRE bo@hartHentPr esent

invention. In the diagranms, the refrigerator 1 is 5 provided with a

Si de- by- hftf i€ QEtofde BRPARMEt, ikl fhe 98F LS CPAIR Abor?y Rlfoldi&l 40P

shel f. A switching conpartment 4 and an i ce naki ng conmpartnent 3 are

arr anged, k; I £lor QK el Mol=ts he refrnigerating

corrpgﬁrJ t rra\s\lr;\lE1 e-%?‘ SA%@@E%%&%&%%% @Egeréﬁligtsc provi ggghgoﬁlﬁ&%dbao{l Hct)m shelf in

the refrj bl ; i rqvi ded.abave the
(BBl hrp el ARG G GOREL AR My R l? SR SR

freezing co e vegeta gow
th i tchi t 4 he i maki t. 3. i

par al | ol £ S SO PR Elhetert Tobidet SEKER SoOMPRE S HECNhogonpart ment

6. [0034] O he | h t t d limt th

or esent. CHSERINE: I DY Sl o A1 QG- S rFAHEIE!  YHED s t chi ng

compartment, 4 15 and the ice nmaking, conpartnent 3 are arranged in parallel
on the r?rﬁﬁﬁe %{ﬁ‘ﬁ SFLPECe COMPIETISDISy iy SHPfsOBides MIERG £9 HERAEBHS Aephe Hiat 9athr ovi ded
at ﬁ@ upper shelf, and the freezing conpartnment 6 is provided bel ow the
swi t'&ni n‘gﬁ%ﬂ%%nﬁéﬁﬂseénaﬁal%ef thedcqrapking comppamentent shdeapitanged in
parallel on the right and left sides, and further above the vegetable
conpar t n¥fitchmgsogiprtagnidoos 9| thifesan diselyfopen ped clpss an openingedthang conpar t ment
6

switching compartment 4, a slide-out vegetable compartment door 10 that can freely
open and close an opening of the vegetable compartment 5, and a slide-out freezing
compartment door 11 that can freely open and close an opening of the freezing

15 compartment 6 are provided, respectively. Further, either of the right refrigerating
compartment door 7B or the left refrigerating compartment door 7A on the right and left
sides of the refrigerating compartment 2, which is a storage compartment, is equipped
with control switches (a compartment selection switch 60a, a temperature zone transfer
switch 60b, an instant freezing switch 60c, an ice making transfer switch 60d, and a

20 mist spray switch 60¢) that perform a terhperature setting, etc. inside the storage
compartment, and a control panel 60 that performs display of temperature information
such as a temperature inside, a set temperature, etc., and operation information of the
control swiiches, display information of a liquid crystal display unit, and temperature
infonﬁation inside of the storage compartment, etc. are controlled by the control device

25 30 composed of a control board whereto a microcomputer, etc. is mounted, which is



20 is provided between the vegetable conpartnment 5, and the sw tching
conpartnent 4 and the ice nmaking conpartnent 3 arranged in parallel on the
right and left sides, conpartnents atijow tenperatures (for exanple, the

i ce making conpartnent 3, the switching conpartment 4 and the freezing
conpartment 6) are close to one another; therefore, heat insulating

mat eri al s between the conpartnents at | ow tenperatures are 25unnecessary,
heat leak is small, and thus an energy-saving and | ow cost refrigerator

can 14 hetafledin deghpel R288Irfabe 8t the1iBin Sb@Eof BE FEIERI0r (le SQBAfHeMENt dOOT
7, which can be freely opened and closed, is provided in a front side

openi ng efrigdhaidedon@aenahiyng conpartment 2, which is a storage
conpartment, and the refrigerating conpartnment door 7 is fornmed as 5a

Si de- by-wiode] d0REohicRck WD i0bdied Bl mhBEL A5 AIING SATRRRLTRAL, door 7A and

a right refrigerating conpartnment door 7B. course, It may not be the
compart nan R Rl B R0 B R ReRE BB B ot 5
2"S1 Plio- O T R AT ol et B P E el I B FBES YRR and i ose
compar t ot S bE g R S PR SR Rt Tl oo A B  ne

can 1 oo BE AR Eer 58 S opli W AT KOTOBSEEABI e COMPIORGA 5. and a
sl i de-out freeélng conpartment door 11 that can freely open and cl ose an

openi ng OPdeed i L edsser S shae fethe dinggmas)pr db¢ trddgeraridising i vel y.

Further, either of the right refrigeratin
condensed is depressurized in a capillar?/ tube (no? show in the diagrams) or an

10 expansion valve (not shown in the diagrams), which is a depression unit. A cooler 13
is one component constituting the refrigerating cycle of the refrigerator and is located in
a cooler compartment 131.  The refrigerant depressed by the depression unit
evaporates in the cooler 13, and by an endothermic effect at the time of evaporation, air
surrounding the cooler 13 is cooled. A cool air circulation fan 14 is located in the

15 vicinity of the cooler 13 inside the cooler compartment 131.  The cool air circulation
fan 14 is for blowing cool air cooled around the cooler 13 to each compartment (the
refrigerating compartment 2, the ice making compartment 3, the switching compartment
4, the vegetable compartment 5 and the freezing compartment 6), which is the storage
compartment of the refrigerator 1, via cooling air trunks (for example, a switching

20 compartment cooling air trunk 16, a refrigerating compartment cooling air trunk 50,
etc.).
[0037]  Adefrosting heater 150 (a glass tube heater for defrosting, such as a carbon
heater wherein carbon fibers emitting light with a wavelength of 0.2 um to 0.4 pm that
penetrates a silica glass tube are used in the silica glass tube, for example) as a

25  defrosting means that performs defrosting of the cooler 13 is installed below the cooler



conpartment door 7B or the left refrigerating conpartmnment door 7A on the
right and left sides of the refrigerating conpartnent 2, which is a
storage conpartnent, is equipped withigontrol switches (a conpartnent
selection swtch 60a, a tenperature zone transfer switch 60b, an instant
freezing switch 60c, an ice nmaking transfer switch 60d, and a 20m st spray
swtch 60e) that performa tenperature setting, etc. inside the storage
conpartnment, and a control panel 60 that perforns display of tenperature

i nformatidn Abeftcasof 1S EERRE Al BetivB&i B8 codles £ adLMPBERS M he L1 50, and
operation information of the control switches, display information’of a

l'iquid caybitrlve thesddf@¥tinThdateraBl sb GNP QERS WEPwhiRE %E@%%&ﬂe ﬂéicgglfgg%t he

storage conpartnment, etc. are controlled by the co vice

conposedd®ds ndt Qﬁé&lﬁf%krﬂ%%@déﬁb‘?{% ReaferTisB' Of%gﬂéald% E){ %Bfagk nleﬁglgngé;unc fe di he

which is 15 installed in an upp rear sur e nain

refri gerﬁsté)éarlgérgﬁfia'i&%tcg; ndddGof & rd'eﬂggtﬂ%lﬂégtef PLP %[ofstgt?\]{%%‘),]}%c{?gﬁ%ﬁ %} ﬁé" bot t om

conpressor 12 | ocated I'n a machi ne€ conmpart nernt
rear $Surfags E [ igeratqr 1. The refrigerator .1 includes a
refrigerati n(f;l% %%/g%g?(ﬂfﬁéaqﬁ%%ﬁﬁiggt% S%i’ tﬁjgregoﬁg’ IL‘S@B&% Ao BRI A% i ng t he
refrigeratin cl i.,s Located in the nmachine_co tment 1A, and has an
ef f ect t%ﬁ%ﬁﬁﬁ% ggﬁgfﬁg #P6§?3ﬁ¥“Pﬁ§?@E“%¥m¥ﬂ%75&?&&8&E§ﬁWH§V@yW®@4 The
refrigerant conpressed by the conpressor 12 is condensed in a condenser
(not sho lgeﬁanttnﬁeélﬁ eaﬁ’r"aﬁ%‘:)“.rs HPﬁé:gEee‘f" ?rﬁé‘ré’rﬁ'ﬁ—mﬁﬂ? Hires Ay egample,
depressurized in a capillary tube (not show in the diagrans) or an
10expansPYNaRs VEIch Ay s hxdregrbomrattigerantag hadike) inmsadresiagefiicgapt vsdiion uni t .
A cooler_ 13 is one conponent constituting the refrigerating cycle of the
ref ri gertle Bifrigeratingcyche shesdsk; of ignition tar betsdpendt nEnttherasinceThis poedibleger ant
depressed b¥ the depression unit evaporates in the cooler 13, and by an
enddPherthingliehe &eost axer theecoplend3 ofore vdisomgly ibymadiation leat wansfigtiing t he cool er
13 is cooled. A cool air circulation fan 14 is located in the 15vicinity
of the c@8IErisoBwithgingthrethe worgdicater, dlanfoast tforenetd ok8rthe Thelecbbls ai r
circul ation

gradually melted and is less likely to drop i a cluster at once; therefore, the drop sound

at the time the frost drops on the heater roof 151 can be reduced, thus a low noise

refrigerator high in defrosting efficiency can be provided.

15 [0038] Here, the defrosting heater 150 can be an inlaid type heater integrally

incorporated into the cooler 13.  Further, a glass tube type heater and the inlaid type

heater can be used together.

[0039] A switching compartment damper 15, which is an air volume control means,

is for controlling a cool air volume of cool air blown into the switching compartment 4,

20 which is the storage compartment, by the cool air circulation fan 14, controlling the

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

switching a set temperature of the switching compartment 4. 'The cool air cooled by

the cooler 13 passes through a switching compartment cooling air trunk 16, which is a

cooling air trunk, and is blown into the switching compartment 4. Additionally, the

25  switching compartment cooling air trunk 16 is provided downstream of the switching



fan 14 is for blowi ng cool air cooled around the cooler 13 to each
conpartnent (the refrigerating conpartnent 2, the ice nmaking conpart nent
3, the switching conpartnent 4, the vggetable conpartnment 5 and the
freezing conpartnment 6), which is the storage conpartnment of the
refrigerator 1, via cooling air trunks (for exanple, a switching 20
conpartnent cooling air trunk 16, a refrigerating conpartnent cooling air
trunk 50, etc.). [0037] A defrosting heater 150 (a gl ass tube heater for
def r ost i ngynpatmmdnt dsmperciy. bon heat er wherein carbon fibers emtting |ight
with a wavelength of 0.2 mto 0.4 mthat penetrates a silica glass tube

are used[(080} hergibei, @&eﬂigemm%@bﬁlpamém%ﬁﬂpfﬁ vaclis4Rda Volshd N9 means
that performs defrosting of the cooler 13 is installed bel ow the cool er

16 13. Auidiea@hRhnd @isolft chrdlifyh 684 BaINERN. 81 4P BlcSin, 1%?() @pd the

defrosting heater 150, and above the defrostl ng heat er t hat

defr ost egﬂq%trﬁgngq;o Hﬁﬁ{ﬁﬁ%&ﬂ%tﬁ@?ﬂeﬁi bI S %d&oﬁwsucﬁgﬂl}/ strikes the

defrosti ng heater a heater as a carbon

heat &, ﬁfc(ﬁiat R ﬁi’??ﬁg fI)ID(l;O H%bilé 96% t,[he 8}1ﬁerfa él?gt cc?rﬁ%rrg% CO.Ol er

13 can 5 |C|entlyrre yra |on it is

ossi bl ey10, sur.face [e ature ture.

E)appr OXi mgt eﬁ% Hé}%%l"ﬁe& %g&emt]érﬁdanedven %ngraeﬁeﬁeﬁg’ﬁ?ﬁ elogg% IBCRIPE occurs
in a casg mhere r ef qr, exa | e obutane which is
a hydr ocartish™ 8?? ZHH%FﬂaH hg Vﬁﬁéﬁoq &§@ﬁmg§“93§E§?F geAtingised in
the refri tin i sk. ignition can be reduced Furt her,
since it q?@)a%[ ?fﬂ%‘“&@fr&“ﬁ’;l% fl? BEpolngat irpnk, apdisdlowm e the

ef fici enthgg % radi ati on heat transfer in conparison with a nichrome wire
heat er SFHBECOPBATEEY%er the cooler 13 is gradually nelted and is
less likely to drop in a cluster at once; therefore, the drop sound at the
¢ el hd 0P Ust e Glpsagsreommartmeat, dor oxamplel S withing coeatednt 4 sus a | ow
noi se refrigerator high in defrosting efficiency can be provided. 15[ 0038]
Here, t HOMPErimsst (skgageeconaartiBot)celierdip thateinperalue ingple dfelat siemragﬂt egrally

compartment can be selected from plural levels between a freezing temperature zone
(equal to or lower than -17°C) and a vegetable compartment temperature zone (3 to
10°C), and the temperature inside of the storage compartment is selected and switched
15 with control of the control panel 60 installed in either of the left refrigerating
compartment door 7A or the right refrigerating compartment door 7B of the refrigerator
1.
[0042] A switching compartment thermistor 19 (see Fig. 3) as the first temperature
detecting means to detect an air temperature inside the switching compartment 4 is
20 installed on, for example, a rear wall surface of the switchjﬁg compartment 4, and a
thermopile 22 (see Fig. 3, or an infrared ray sensor) as the second temperature detecting
means to directly detect a surface temperature of a stored product put inside of the
switching compartment 4, which is the storage compartment, is installed on, for
example, a top surface (a center part, a front part, or a back part, etc.) of the switching

25  compartment 4. The switching compartment damper 15 as the air volume control



incorporated into the cooler 13. Further, a glass tube type heater and the
inlaid type heater can be used together. [0039] A sw tching conpartnent
danper 15, which is an air volume cont§ol neans, is for controlling a cool
air volunme of cool air blown into the switching conpartnent 4, 20which is
the storage conpartnent, by the cool air circulation fan 14, controlling
the tenperature inside the switching conpartnent 4 to a predeterm ned
tenperature, and switching a set tenperature of the sw tching conpartnment
4. The cdoticeathat @ocheitolay it onebhst bib3k pasis @snk hr gregdnt anflsw bEEIoN gir
conpartment cooling air trunk 16, which is a cooling air trunk, and is

bl own i nis@rétidedsinithehir ngnle CHap sendsesd! adk frdd dhict dodRakd Mpartient23 1 $WHechi ng
conpartment cooling air trunk 16 is provided downstream of the sw tching

17 conpaswiteirg caifaetinehbd, dddA4QUpefinitahe tlosg RS & i@t ddigharigaar t ment
danper 55, which is an air volunme control means, is also for controlling a

cool ai rdaed 1B aBéor8iBlo BlibteBlo® Whnpdhtlrd dT8hd ifdhﬂfgrsc%ﬁﬂ Cgtln‘feﬂ Rt 2,

which is the storage conpartnent, by the cool air bcirculation fan 14, for

cont rool |  RgeHidieis HRIBG é&@%ﬁé&ﬁg%}%&hﬁ%ﬁeéxﬁf gdrq%fe?efcéetag%,g&%é &‘%ﬂ% 21oa

predeterm ned tenperatu or changli hg a set rature of the

fri i ; - T, . al by the |l er 13 passes
througn TR TR EFRlunge indlE SERnE LomFAIREH Y oBIER BV T o Do

cool i ng aij 1K, N4 1-S bl 0 i;nto the refrigerating.conpartnent 2. 10
00417 itrg] VRS e vt Jh BBt €m0 Bt B Sonpar ¢ ment 4
is a conpartnent (stor conpart nent) erein the tenperature inside of
the stor 6@m§§ﬁ%5&@ﬁeﬁﬁ%§§ﬁEﬁ%“@@@ ?85¥%F@ﬁFﬁP @l¥é@8F§éB%@R€en a
freezing t. erature zone (equal .to or lower than -17C) and a vegetabl e
conpart%Bﬂ&gﬁﬁﬁﬁgpgpﬁF@“?B&Eg?%Lﬁ%g ey deteqigdibpdhe bppaeniledle Whiskilge of t he
onpartnent is selected and switched 15with control of the contro

st orage
pané GGﬁ?ﬁ§P3 fespperauisidetfatingfophe | eft refrigerating conmpartment door 7A

or the right refri?erating conpartment door 7B of the refrigerator 1.
[0043]  The electrostatic atomizing apparatus 200, which is a mist spraying apparatus

that sprays mist in the storage compartment, is installed on a partition wall 51 (an
insulated wall) at a rear side of the refrigerating compartment 2, which is the storage
compartment. In the electrostatic atomizing apparatus 200, a cooling plate 210

15 {(described hereinafter) for collecting moisture in air inside the storage compartment as
dew condensation water is provided in a manner to penetrate through the partition wall
51 (the insulated wall} at the rear side of the refrigerating compartment 2 from the
inside of the refrigerating compartment 2, which is the storage compartment, and to
protrude into the refrigerating compartment cooling air trunk 50, which is a cooling air

20 trunk.
[0044]  Fig. 3 is a block diagram of the control device 30 of the refrigerator 1
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, control over temperatures in each storage compartment of the

25  refrigerator 1, control over the numbers of rotations of the compressor 12 and the cool



[0042] A switching conpartnment therm stor 19 (see Fig. 3) as the first
tenperature detecting neans to detect an air tenperature inside the

swi tching conpartrment 4 is 20 installed on, for exanple, a rear wall
surface of the switching conpartnment 4, and a thernopile 22 (see Fig. 3,
or an infrared ray sensor) as the second tenperature detecting neans to
directly detect a surface tenperature of a stored product put inside of
the switching conmpartnent 4, which is the storage conpartnment, is

i nst al | edr oirsulfton fex dploatroboitopeniag hbdeRsihg thestihifddompastnfenpnt part, or
a back part, etc.) of the switching 25 conpartnent 4. The sw tching
conpar t niitipegd aBRBd (hkeRpetaife 3bmpM@hbiiaaet 59 condd Aevigfethat can
control an air volune and block an air trunk to prevent inflow of cool air

i's provigpdcitbntth ehdlbctiostfiK afdddbing GPstat®2bo ga! &i%{]hgfgg‘ G008 Fhind

compartment 131 to the sw tching conpartnent 4, y openi ng andiclosing

the sw tGRhRY RONHR IR CcHRIME cinkheAC ERT dmiggé]lﬁfogp%ﬁeggﬁ Iﬁsfég;[uﬁp?)'gﬁer ature of

the swi tching conpartment therm stor 519, enperature

det egt i ng;MBRANSH . ected tenperature of the thernopile 22), a
tenperature |2§ﬁﬁéﬁgﬁﬁpgﬁ%hg conpartment 4 is controlled by the contro

devi ce_ 300 18 BrhinkliecRElSE LAl SIST SUULG, 10,00 O DM EN Lhe et

t enperature ran er, a tenper ur

stored oduct inside the swiiching conpartnent. 4, is.directly detected by
the t he&h%ﬁlﬁl'l%er e Wp@ﬁm?eélwf%e gﬁﬁ%ﬁ%&ﬁ%ébﬁ"ﬁﬁ%‘%omnheans.
[0043] The el ectrostatic atom zing apparatus 200, which is a m st spraying
apparat&?L{hat sprays m st in the storage conpartnent, is installed on a
partitigghﬁpll 51 (an insulated_walué at a rear side of the refrigerating
conpart ¢ Jempgiptre foge frapsler HyifedebUodrp ayitching a temperatere gprect r ost at i ¢
atoni zi ng apparatus 200, a cooling plate 210

10 (refrigeration, freezing, chilling, soft freezing, etc.) in the storage compartment such as

the switching compartment, etc., and for switching to or from quickr cooling, strong,
intermediate, weak, etc.;
(3) the instant freezing switch 60c (instant freezing is also called supercooling freezing)
Whert;,by the inside of the storage compartment is made to be a frozen storage after a

15  supercooling sfate;
(4) the ice making transfer switch 60d for selecting, regarding ice making, clear ice,
normal, quick, stop, etc.; and
(5) the mist spray switch 60e (selecting electrostatic spray) for energizing the
electrostatic atomizing apparatus 200 and performing mist spray (electrostatic spray)

20  inside the storage compartments.
[0045]  Now, a temperature detection sensor that detects temperatures inside a storage
compartment (for example, the switching compartment 4) will be explained. In the
present embodiment, the switching cdmpartment thermistor 19 as the first temperature
detecting means, and the thermopile 22 as the second temperature detecting means are

25  provided as the temperature detection sensors that detect a temperature inside the



15(descri bed hereinafter) for collecting noisture in air inside the

st orage conpartnent as dew condensation water is provided in a manner to
penetrate through the partition wall 21 (the insulated wall) at the rear
side of the refrigerating conpartnment 2 fromthe inside of the
refrigerating conpartnent 2, which is the storage conpartnent, and to
protrude into the refrigerating conpartnent cooling air trunk 50, which is
a cooling air 20trunk. [0044] Fig. 3 is a block diagramof the control
devi ce 3Qomfe tdrapareherit gl akanpld, deswitthihpgomhpathddt sy, eDiodbissest of the
present invention. A mcroconputer 31 (mcro) is nounted on the control
devi ce 3@mpdiacure 67 tlicdwilBiti gl nmpfrtRRaf GEMBisto b NwiRIER W tAé! Sit-sY tdify¥pdtheed
prograns, control over tenperatures in each storage conpartnent of the

25r ef r i gei@iAL rdeans @At AQkct®Y BmPPRuRWIAEiSsi®d the %@%g'e%faﬁ?%nkﬂﬁf&ow essor

12 and the cool 19 air circulation fan 14, control™ o peni ng and cl osing

h i tGAi GRA : . i j art ment
Eja(rarpz\rm Séé{ahig%ﬁt rol %ﬁ\;g%m\?gﬁ)tg gggﬁ%%)g fsﬁglg%titl@ﬁ tgti%&%g&;e eé%}?ggg?gg)i C gt 8m’ zing
t i CLor- ] 14 ct.;rode 24
apparsa bgr%nﬁtgtgteg %edéoﬁﬁjaﬁéeg?c?.ej (%Hltéing g(grtn&%?d Wi‘tﬂ al%rgcgelt'&%ﬁnedevaﬁle ba/ tg

descri rernafter), pane 'S equl ppe “with the

fol |l owi ng. swi ; r 1 t lect . itch.6Qa f | ecting
the ot ondsSreBRIET 31 Kk ol TR R, Ry BPAb P R M che
f i t h it chi rtment, etc.; . (2), the tenperature
Lot S ERTBREIE S e B oS b

b . i il ft freezing, etc.) in the storage
ggg{):]; ,[ :Pgﬁ{[’g% O%isei;fggggﬁédns%’ as(%(r)] lbr!e l\;&!itllqjgi a Sr%detenninccf terr%erature rgmge. J

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

10 detecting means that directly detects a surface temperature of a food item, ctc. inside the
storage compartment (for example, the switching compartment 4), is input into the
microcomputer 31, is subjected to arithmetic processing by the microcomputer 31 (for
example, a computing means inside the microcomputer 31) and is converted into the
surface temperature of the food item, etc., and then, predetermined temperature control

15 such as rapid freezing control, supercooling freezing control, etc. is performed.

Further, the control device 30 performs control of various types such as temperature
control inside each storage compartment (the refrigerating compartment 2, the ice
making compartment 3, the switching compartment 4, the vegetable compartment 5,
and the freezing compartment 6) and energization control of the electrostatic atomizing

20 apparatus 200 and so on, and displays a set temperature of each stbrage compartment, a
food (surface) temperature, and an operation status of the electrostatic atomizing
apparatus 200 mnstalled m each storage compartment, on the control panel 60 (display
panel) installed in either of the left refrigerating compartment door 7A or the right
refrigerating compartment door 7B.

25 [0046] (Electrostatic atomizing‘apparatus)



the switching conpartnent, etc., and for swtching to or from quick
cooling, strong, internediate, weak, etc.; (3) the instant freezing
switch 60c (instant freezing is al soXalled supercooling freezing) whereby
the inside of the storage conpartnent is nade to be a frozen storage after
a 15supercooling state; (4) the ice nmaking transfer switch 60d for

sel ecting, regarding ice nmaking, clear ice, normal, quick, stop, etc.; and
(5) the m st spray switch 60e (selecting electrostatic spray) for

ener gi zi ng t he Feg elck adishatied @ttheingide @ f aRptdragdCongRomandfiperther m ng mi st
spray (electrostatic spray) 20inside the storage conpartnents. [0045] Now,

a termeraaﬁeﬂoevﬁe&m@dtﬁez&edtbs%ftm%ﬁgeiaﬁfrusshb%ﬁr}ﬂ:%qra;ﬁafii 13ide a storage
conpartnent (for exanple, the sw tching conpal ent will be explained. In

the presgRhee LRI HIRN e %)Eegéht%ﬂwoﬁﬂﬁéﬁg. CRBP& (st Rt Vﬁ%%gfamh%te%tr%&a@cs the

first tenperature detecting neans, and the thernopi 22 as the second

t enper at rgjtzﬁ%te-{bgsfaﬂg MBS BAEWRAR &&Véfgsgjﬁ g&a%&s@ﬁmm A& dghection

sensors t ct a tenperature Insi orage conpartnent (for

examgl e, i 4 ehin [ 4)..  The. det.ected t eratur.e. t he
oo ¢ o mofREnadt | SLLe L BRI S i B LS Re-BI PRV

det ecti n ha etects a.tenperature of air |nside,the.storage
conpartﬁ%%gg% §¥ﬁﬁfkﬁ%P%?“i%8“%ﬂ?$ Fﬁﬁu%g%B%WFﬁﬁﬁFH%§}ﬂﬁﬁr?%%ﬂ?{rnto t he
m croco ter. .31 that constitutes the .control device 30 and is conpared
with a prosagruPatdesa ?}Bﬁa&@m%ﬂ% ittt Pl e b cieh mived o

t enperat ure determ nation neans inside the mcroconputer 31) whereby a
teggeraéﬁF%ﬂﬁéP%’ {?%ﬁW%ﬁ“F§w6&F@6Pﬁéﬁ?mﬁwa29%@“%@#ﬁﬁ@#@Ungis control | ed
so as to pe within a _predeterm ned tenperature range. Further, a detected
si gnal B§TgRRlaHefesgiing thepresgpt epbgdimenfe andekignd) istacsigeyigwipfdnside the

10 cover, viewed from a side, of the electrostatic atomizing apparatus 200 that is installed
m the refrigerator 1 describing the present embodiment.
[0047]  The electrostatic atomizing apparatus 200 is installed in the upper rear of
inside of a storage compartment (it may be the refrigerating compartment 2, the
vegetable compartment 5, etc., for example, and may be any storage compartment) in

15 the present embodiment. In the electrostatic atomizing apparatus 200, the cooling
plate 210 as a water supply meané is provided in a manner to penetrate through the
partition wall 51 (the heat insulatihg wall) formed at the rear of the refrigerating
compartment 2, for example, which is a storage compartment, and to extend across the
side of the refrigerating compartment 2, which is the storage compartment, and the side

20  of'the cooling air trunk 50. The cooling plate 210 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

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



10det ecting neans that directly detects a surface tenperature of a food
item etc. inside the storage conpartnent (for exanple, the swtching
compartnment 4), is input into the mcpepconputer 31, is subjected to
arithmetic processing by the mcroconputer 31 (for exanple, a computing
means inside the mcroconputer 31) and is converted into the surface
tenperature of the food item etc., and then, predeterm ned tenperature
control 15such as rapid freezing control, supercooling freezing control,

ete. i s henlkondeng Fa DNihat bdifiebOMd Rb ARKIAS: AOpREHI PR gOp! T ol of

vari ous types such as tenperature control 1nsi or age” conpart nent
(the rof corgRiathiRGiIETRIAR) TRDIhodcat G | artmEnt, 3. Lhe
smﬁtchinglg%%partnent , ?he vggg?éﬂ%g&@%ﬁggﬁkﬁgﬁéQggmgmﬁ49ﬂ9¢?%@3ing
conpar t ngRLA G i eRenghZat i on: rgl, .of the. el ectrostatic atom zing 20
appar at us %O ’gﬁﬁ so on, éﬁﬁhﬁﬁg%&%§gﬂ31§%¥m¥$ﬂﬁ% £l agisle &%gEFbrage
conpar t ngat. g (18 e). tenperatyre, .and an operation_ status of the
el ectrost at P?ﬂ%%ﬁl ZI ngw %)St%%)rsta?faagg OBBANERLP PRRYTOX ALY radids ithibe
conpayt Lo 0N ontral panel di splay panel) installed in either
of t ﬁj(ra Ir%ﬁm?ne 3 1|tl ggr@? ﬂﬁﬂ ]%%‘ﬁ)ﬁﬁ'lgt"?‘?gﬁtbgﬂﬁﬁp thexcqeling gis trupk 50 andthe ger at i ng
compartment door 7B. 25[0046] (El ectrostatic atom zi ng apparatus) 21 Fig.
4is a frre?jrh%er%fn&ﬁogﬁm{t 0 %é‘%’ His sxfert Hhat thedpmprratasmipdhe steraeet r om t he
anterior viewin a state the door of the refrigerator 1 shown in Fig. 1
and Fig.“ﬁmpgnﬁﬁéﬁéﬂPuﬂﬁﬁ@?iBﬂﬁdmﬁﬁﬁmﬁﬂ%@%ﬁmP@ﬁﬁbﬂ@mﬁh@hmﬁmgsmﬁﬁhg a front
view of the electrostatic atom zing apparatus 200 in a state where the
cover i sihparhéhetecduint bhparscylpdy ardtadmgrif o peedsteshined eoaingrefeco@smr i bi ng
the present enbodiment, Fig. 6 is a perspective view of inside the cover
of the ebeybigsicaiormanseokdar lissipaiipppafusa@@)etchat obtsinedist al | ed in t he
refrigerator 1 describing the present enbodinent, Fig. 7 is a top view of
i nsil@e tlAM-Hov&Now, itiigdesdribed a case with reference to Fig. 8 wherein an electrode

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

discharging water is provided below (immediately below) a lower end surface 211Y of

the heat absorbing fin part 211 (the storage compartment side fin part) via a

predetermined clearance X in a vertical direction. The electrode holding part 220

15 made of a resin is provided below (immediately below) the lower end surface 211Y of

the heat absorbing fin part 211 (the storage compartment side fin part) via the

approximately 1 mm to 20 mm predetermined clearance X in the vertical direction, and

since dew condensation water drops directly over the electrode holding part 220

immediately below, a conveying part for conveying dew condensation water generated

20 in the heat absorbing fin part 211 to the electrode holding part 220 is unnecessary, and

the refrigerator 1, which is low in cost and having a simple and compact structure is

attained. The discharge electrode 230 is held in the electrode holding part 220, and the

discharge electrode 230 is made up of a main body part 232 and a protrusion part 231.

[0049]  Further, the predetermined clearance X in the vertical direction {dropping

25 direction of dew condensation water) between the lower end surface 211Y of the heat




fromthe top, of the electrostatic atom zing apparatus 200 that is
installed in the refrigerator 1 describing the present enbodi nent, and
Fig. 8 is a side view of inside the 18xover, viewed froma side, of the

el ectrostatic 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 rmay be the refrigerating conpartnent 2, the

veget abl sbsothipafih PRt 15 andihe uppénd f A1 trodd Ko B (RSt B0Yis 8dtOr age
conpartment) in 15the present enbodinent. In the electrostatic atom zing

appar at ugpp2&fimatdie1 6@ kd PO & B BIRcRST BeWBbRlenSHBRWALFRRhilsSoRicpvi ded
in a manner to penetrate through the partition wall 51 (t heat

i nsul at i g HAg! dbhorbRipBEbAL 2 11N6orh BRI Fiowh ﬁ;tv&a?& Eﬂg%t%gsfi‘&eé d19ne CAMARLTHT 2,

for exanple, which i's a storage conpartnent, an xtend across the side

f th ol \01i - nhichy i . 5t conpartnent, and
A R i A S e S S
i nt egy al é%ﬁlﬂa?{rﬁg?lg A8 563 dfoﬁﬁlglglrt(glﬂeyou%?geeoﬂg? E%v%h%rlt g%ﬁ%{twg?lﬁiﬁeﬁ Iegg s( for

exanpl e, um nurfy alum nu y, copper t ant

absor or 1 ke GeftutRat oSy G d%ﬁathasﬁ%iﬂ%ﬁ-ﬁﬁ@% 3 Gt Plsdeodn Che si de
f th fr.i i 2, jch i :
neat i SSRE PR 2P RSTTREts SRl a5 Pl s bbb WHER 987 pr ot e

on the cooling ajr . trunk 50 side, and a _22 heat conducting part 213 that
connectéﬂ?ﬁgﬂﬁﬁﬁb’%b@%¥ﬁ?Hﬁ“ﬁﬁ?%Q?PﬁﬁﬁmﬁégméﬁEﬂﬁgﬁtb@ﬁ@ﬁ%@nent side fm
part) and the heat dissipating fmpart 212 (a cooling air trunk side fm
part), WHQF@FHmPh@ﬂﬁégF”éﬁﬁﬁ98@?ﬁgmﬁﬁﬁiOﬁiﬁekﬁﬂﬁﬁﬁ jogl peis 220 cool air

| eakage fromthe cooling air trunk 50 to the storage conpartnent is
appri@xi rgBeptusR g thy ¢pntaieersys he ¢ledtmdealdinggarf 2edrhpatind tieulest | ng wal | )
bet ween the cooling air trunk 50 and the refrigerating conpartment 2, to

t he ext efpdensaiion waier waide the aontainan of e deasrodg doldomymrt 20fteckzess.
control |l able. The heat absorbing fmpart 211 and the heat dissipating fin
part 21200¥Hdd Horthdreinghistchsy b atehsanpe Athetwkienghd fowar picdefaes 1 Medr ¢eol | ng

ef fect (heat absorbing performance, heat dissipating performance, etc.) is
obt ai nedheat absorbing fin part 211, which is the water supply means, and the discharge

electrode 230 (the upper surface) should be as small as possible in size, preferably be

15 approximately 1 mm to 30 mm, so that a dropping velocity of the dew condensation
water dropping from the heat absorbing fin part 211 to the discharge electrode 230 |
directly below or the electrode holding part 220 via a space is kept low, the shock at the
time the dew condensation water drops over the discharge electrode 230 or the electrode
holding part 220 is cushioned, and the dew condensation water 1s prevented from

20 spattering and jumping éut of the container, and the like. In addition, the discharge
electrode 230 and the counter electrode 240 are fixed to and held by the electrode
holding part 220. However, as for the clearance Z between the lower end surface 211Y
of the heat absorbing fin part 211 and the discharge electrode 230, there is a possibility
that an electrical current is discharged between the lower end surface 211Y of the heat

25  absorbing fin part 211 and the discharge electrode 230 in a case where a voltage is



10[0048] Now, it is described a case with reference to Fig. 8 wherein an
el ectrode holding part 220 in a shape of a container including an opening
or a notch foor discharging water is p4ovi ded bel ow (i medi ately bel ow) a

| ower end surface 211Y of the heat absorbing fmpart 211 (the storage
conpartment side fmpart) via a predeterm ned clearance X.in a vertical
direction. The el ectrode holding part 220 15 nmade of a resin is provided
bel ow (i medi ately below) the |ower end surface 211Y of the heat absorbing
fin partapplied petwees therdghaeneidded0 sidibe tonmparddctivda4h g vapgar oxi mat el y
1 mmto 20 mm predeterm ned clearance X in the vertical direction, and

si nce dedvopltdeaied stale beaigalttackicdns tib suefatd ¥ Ok Qischdie Bb@eideadd, ks ng
part 220 i mredi ately bel ow, a conveying part for conveyi ng dew

condensat isiec¥RiS to @RNRERLLeA MR W Heatic ARSRARE BsksHR} Pkt sadnd O the
el ectrode hol ding part 220 is unnecessary, and the refrigerator 1, which

is | OW i RefdsimiAde B RY, Shctil %rmgb@ﬁap&%ngg&ﬁggtl It Al %&ed- The

e
di scharge electrode 230 is held in the electro ng part 2 and the

di schar Qﬁeﬂi@ﬁfséﬁz)dg% 1%?(%5 i fﬁg%cﬁﬂ ih F%té%h&g@%eﬁ@h&at %? mEAtadn

protrusion part 0049 urther, e predeternmne earance X in the

ver L1 el gl oL On om0 A3 e A AN SRR RE! o0 o,
o, L1 HRRRE S04 SRS o g B 20 i AR BT £
TRt A RSy e R S AU e R USSRl o1,
e e R A oo LREDL: b SR e L1 o

‘heat,_absorbing fmpart_ 211 and the el ectrode ho[diqg part 220 shoul d be as
smalll aPrpwatingthe waekom acgmaslatingyinghg bolding postiqient thydischargsr oxi nat el y 10
mm so that it _can be prevented that air inside the storage conpartnent
enters tREIPAS 2Hinghe ?E@tf@@ﬁh@dlﬁﬁpaﬁﬂz@ ke ibisadsormyeferablsi tdibage part 220, a 10

tenperature inside the container of the el ectrode holding part 220 drops,
and t he sgf@efure such that the water can be discharged from the holding portion of the discharge

electrode 230 to prevent the water from accumulating on the surface of the discharge
electrode 230, a water reservoir part for accumulating the discharged water is separately
15  provided at a lower part, and thereby preventing the water accumulated in the water
reservoir part from contacting with the discharge electrode 230).
[0051]  Furthermore, the size of the electrode holding part 220 (for example, a width
direction size 220K and a length direction size 220L in Fig. 7 and Fig. 8) is
approximately the same as the size of the cooling plate 210 (for example, a width
20 direction size 211K and a length direction size 211L in Fig. 7 and Fig. 8), or larger than
the size of the cooling plate 210, thereby dew condensation water generated by the
cooling plate 210 dropping inside the container of the electrode holding part 220 is
caught and does not jump outside.
[0052]  Next, it is described with reference to Fig. 9 a case where a circumference of

25 anouter surface of a lower end surface 211Y of the heat absorbing fin part 211 (the



condensation water inside the container of the electrode holding part 220
freezes. [0050] Further, in this case, a clearance Z between the | ower end
surface 211Y of the heat absorbing frSpart 211, which is the water supply
means, and the discharge el ectrode 230 (the upper surface) should be as
smal | as possible in size, preferably be 15 approximately 1 mmto 30 nm
so that a dropping velocity of the dew condensati on water dropping from
t he heat absorbing fmpart 211 to the discharge el ectrode 230 directly

bel ow orstbfage edrepdrtroshe side Hihi pragt) peddvezdFowa predetspriaed leagthaPby 4 ow, t he shock
at the time the dew condensation water drops over the discharge el ectrode
230 or teed-elaaginicadecdiet famg2Mar whidk @ dnsuppusibanss] ofihd eldbgodew
condensation water is prevented from 20spattering and junping out of the

cont ai nefipldigfgati 20! | KRo ih hifede! theBleclrbhie: tﬂﬂcﬁﬁ@?mm@ k&&tifiod@e230 and the
counter electrode 240 are fixed to and held by the el ectrode hol di ng part

220. Hov®¥eied BSlotAhe bR a6 RENE MSak 11§t Ween the |ower end surface 211Y of
t he heat absorbing fmpart 2117and the di scharge el ectrode 230, there is a

possisbi | ighy3it hat, I & - ' j tx\gg | ower end
surface Ele\J o?ﬁ% hesﬁggt% 5‘%&%%“?\? rsrid%g%&%%i(/%%dt e |rs]f(r:(f1ng(r85e

el ectro i C -V i I, ed. en, t he

di schar ggle gﬁ?éel%%rgtg gé @ge é‘fég&f t%wc%li))l#?g% Agﬁ%rgﬁéozg Q pl%ﬁgp?lg t%bv%?%lgh%r opl ets
are in a_stat Lhg.attached to the.surface ,of ..t he dj,schar el ect.r ode
350, nerreltttorol iBSiBhE A EshRrPSRh SRRt R St e g ot

di scharge does.not occur.,, a he predeterm | ear ance Z_ shoul d
prefera%\n)fmg%r Sﬁg’ts ﬁ‘éq‘lfjlé?( ?ﬂgﬁﬁ%’v%ﬂl&F—"ﬂﬁf"’lcﬁgkﬁe’&tﬁ%g’“éeélp@éf?ﬁ%eg?’*’écharge is
less likely to occur in a state wherein ter i s not accunul ated on the

di schar @35@33&8 fitgefits 246 onithe frpenids e the rerigpator fmide speling Rigte 28] o ng part
220 has a structure such that it is provided with an opening, a notch,

et c.10t o th¢ Bl heatipbsqring finy pasth 2dd (B isiomeg @ mpartaeausigd HR PAGS)oN t he surface
of the discharge el ectrode 230 op]gosed to the heat absorbing fmpart 211,
whi ch i sovered itthe predeisimyingd damsth B b theeedepter oreprsespat parh24ie whkieter from
accunul ating in the holding portion of the discharge electrode 230 in the
el ect r odethsaipgemnigngravall ebe ¢lsrtrpde haddiag part BRef eNaw) predaemaived a structure
such that the water can be discharged fromthe hol ding portion of the

di schar gécasdreet Y ¢she F28 @) taod Priesantigt $iearavptogidefl botwaae thintitcatifagna@oft he
surface of the discharge el ectrode 230, a water reservoir part for

accunul ahé oget dide dirfich at e df imtlewer cndsapacatel y (tepswer ghed ofithedhehtower
part, and thereby preventing the water accunul ated in the water reservoir

par u5f r absabintidiipang 2M bh thd@ne SehefBe retigahtop dethd 389 Ling plate 210) of

the heat absorbing fin parts 211 (the storage compartment side fin parts) and the
feed-water means cover part 220X, which is the upper inner wall (the feed-water means
cover part} of the electrode holding part 220 in a lateral direction (a direction
approximately perpendicular to a dropping direction of dew condensation water). Here,

20 the predetermined clearance Y, which is a lateral clearance when the electrostatic
atomizing apparatus 200 is viewed from the front, may be different on the both lateral
sides (right and left) from the anterior view; however, if the predetermined clearances
on the both lateral sides are the same Y, the calculation is as follows:

211K+ 2 xY=220K

25 The prescribed clearance Y1, which is a front side clearance when the



[ 0051] Furthernore, the size of the electrode holding part 220 (for
exanple, a width direction size 220K and a length direction size 220L in
Fig. 7 and Fig. 8) is approximately tyge sanme as the size of the cooling
plate 210 (for exanple, a width 20direction size 211K and a | ength
direction size 211L in Fig. 7 and Fig. 8), or larger than the size of the
cooling plate 210, thereby dew condensation water generated by the cooling
pl ate 210 dropping inside the container of the el ectrode hol ding part 220

i's caughtle@nshiaiio @foreingladpRraRE 80 Qeviewed bRARZ oYL 4 Leliatlof 9 $5IRSW0€d Wi th
reference to Fig. 9 a case where a circunference of 25an outer surface of

a lower end surfiace ¢iL1l¥%-,8f the heat absorbing fin part 211 (the 25
storage conpartnment side fmpart) is covered for a predetermned |length P

b f t - . Whi [ i Il of th
ol cot 1 o bg) airup s p € By Bl o £ MU he' Rl SRR PALR G ng part
220 i . ' b he_h b [ fi t 211 5[0053
Fro. o ot Boltfinbt QRO Bl AP pHE R0 B Rt B e BRBEN B (he
front. of ,the refri e electrostatic ato ng apparatus 200

.gerator, 1, .of. Lg 4
that i s ﬁleﬁ‘éf%df'éﬁ?tlgﬂwtaﬁ?é drappimegaride e cpuue P?ﬁ’leﬁb“frﬂgé E?lggléﬁ@“%odi ment .
In the diagram the _circu repnce of an _outer side surface 211X of the
| ower er{&Feg‘HaPﬁﬁt@a e f*("gfﬁgﬂtﬂgwarﬁa?e@ #d Y hbetiweer theheer absergieritar t s
211 on the inner %%g§30f t he refriqfrator in the cooling plate 210) of
10t he plR#FEIPThaad t Hinbelding nagr429 apa notsprallersthar hgam.cdsspally ment  si de
fin parts) is covered for the predetermned |ength P by the feed-water
means cowlientan 2aomx Sigee & sizestoh sha gypéateriningsy clegiricenl anHe letebatd toode
hol ding part 220. Now, predeternined clearances Y (see Fig. 9) and Yl (see
Fig. 8) the dingmeipn@éthepdearmea (theelivensdemdishe opming partirmed betwsemlthes ur f ace
211X of the |l ower end surfaces 211Y (the |lower parts of the heat
10 heat absorbing fin parts 211 and the electrode holding part 220 through which cool air
can enter inside of the container: the dimension that can be expressed as 220K x 220L —
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 clearances
should be set so that dew condensation water dropping inside the container of the
15 electrode holding part 220 is within a predetermined temperature range (for example,
equal to or higher than approximately a freezing point temperature (for example, 0°C)
and equal to or Jower than approximately 5°C) which is equal to or higher than a
temperature at which the dew condensation water does not freeze, and which is equal to
or lower than a temperature at which bacteria are less likely to thrive in the dew
20 condensation water.
[0055]  Now, by making dew condensation water dropping from the water supply
means (the heat absorbing fin parts 211 of the cooling plate 210), which is the
feed-water means, covered so as to be in an approximately sealed state, or at least

partially covered by the feed-water means cover part 220X of the electrode holding part

25 220, a water droplet 275 (see Fig. 16) dropping inside an electrode housing part 225 of



15absorbing fmparts 211 on the inner side of the refrigerator in the
cooling plate 210) of the heat absorbing fmparts 211 (the storage
conpartnent side fmparts) and the fegd-water neans cover part 220X, which
is the upper inner wall (the feed-water neans cover part) of the el ectrode
hol ding part 220 in a lateral direction (a direction approximtely

per pendi cul ar to a dropping direction of dew condensation water). Here, 20
the predeterm ned clearance Y, which is a |lateral clearance when the

el ect r osthatelectratioholdingpasPRonalesslilzdPtd Be MbRVER dnvRFAhBRal ihARdncegBy be
different on the both lateral sides (right and left) fromthe anterior

vi ew, hoggft@inced 4f AR wpHiRdehsemine ¢1C) @ﬁé@%ﬁfeapébsé%gzﬂ& Pad@re sides
are the sane Y, the calculation is as follows: 211K + X Y = 220K 25The

prescri bgd c6bRa MR 1Wland WY Gk tiole ﬁofdﬁ%ﬁarl?i%g %iﬁ%ﬁ ﬁugm ! O@ﬂ?l&)ﬁﬁm 26

el ectrostatic atom zi ng apparatus 200 I's vie as a

[ el at | OGP eidlch o vérdch i WAL Rhpal BORHeniEc W Bflowd b1 dioRleB] A aP! € t hat

dl
cool air inside the storage conpartr]?ent set“glgen in e container of the

el ecty 04gc g} Mo NgwRRhieR AR 0 @SelBlad Pa MRV RALRIBSLAL HE SR OL S dew

condensat 1'don wat er droppi ng I Nsi e contarn ?B%attr ode hol di ng
part 220,1] ria thrive, a hat t. | earances .Y and Y1

bet ween atbﬁzél%ﬁléw B%Zg;]g?fn%efj (r’r?hﬁ%rpfl%te%@t.lﬁﬁ?fsglgglyi? grf??o?j‘?éf'ili‘& di ng part 220
are not |l er. than 1 desi | y. not. .smal | er. than mm Since the

si zes ofa‘?cﬁr ke ?Iﬁggg%ar tl“@éb@ﬁ“%?q‘}g}&ﬁgﬁ‘?g?ﬁ’rlw [B®efo the di nension of
the cle e he di,nmensi gn of the opening part fornmed between the 10
heat abjbﬁ%?ﬁng%‘ftﬁ“pg}et%zeﬁof cXpge h@eé’l”g@t 15qEoM P HUC pad the Jagth hr ough
which cogl air can_enter inside of the container: the dinension that can
be expr dY€EHCR 870 20T shagupper onepgng(the fepd-waggr eseanpr ey pws L3k hofithe heat
absarbing fmpart 211 and the contai ner of the el ectrode hol ding part 220,

t he 101 ePoakss ohrhe clarérode heldmigmartcR20tin theshmara theeizedfiondxdmple, tet so t hat
dew condensati on water dropping inside the container of the 15 el ectrode

hol di ng Ypd dipzgon §ize2i HE andithsrlensh diredtimadsizeétply of the euteaside (thé onteexanpl e,
equal to or higher than approximately a freezing point tenperature (for
exanpl e sug@e erte eyentirqumioreniidwerfatd) antledpwenganadfehy haCibsokiehfihs equal
to or higher than a tenperature at which the dew condensati on water does
not fregegs 2&hdrkhpatihisthegiralbf the ebt Alswaiing hiaparts 218MRET gefisbl@aby Whi ch
bacteria are less likely to thrive in the dew 20 condensati on water.
covering the outer side surface 211X of the heat absorbing fin parts 211 via the
15  prescribed clearances Y and Y1 with a width of approximately 1 mm to 20 mm, air
inside the storage compartment is less likely to enter inside of the electrode holding part
220, hence it is possible to prevent the dew condensation water dropping inside the
container of the electrode holding part 220 from being frozen. In this case, if the
clearances Y and Y1 between the outer side surface 211X of the heat absorbing fin parts
20 211 and the inner surface (the feed-water means cover part 220X) of the container of the
electrode holding part 220 at a position opposed to the position of the outer side surface
211X of the heat absorbing fin parts 211 are too small, the dew condensation water that
has condensed at the heat absorbing fin parts 211 may contact the wall surface of the

contamer, and may spill outside the container by surface tension and so on; therefore,

25 the predetermined clearance Y between the outer side surface 211X of the heat



[ 0055] Now, by maki ng dew condensation water dropping fromthe water
supply neans (the heat absorbing fmparts 211 of the cooling plate 210),
which is the feed-water neans, covereg so as to be in an approxi mately
sealed state, or at least partially covered by the feed-water neans cover
part 220X of the el ectrode hol ding part 25220, a water droplet 275 (see
Fig. 16) dropping inside an el ectrode housing part 225 of 27 the

el ectrode hol ding part 220 is less likely to be subject to environnental

i nf | uencasorfbinng finiparees! 1aindahe fee@watdrhigeans 6p&E phtineOX elvhich iMhekRet he heat
absorbing fmparts 211 of the cooling plate 210 and the el ectrode hol di ng

part 220nageval duat efntaensenidi fAhORB At MBWISORAE ISR AN BREGTal I | ess
likely to spatter sonewhere by flows of air or cool air, 5etc., or the dew

condensaj e MRheD. nSRNGTI G ddrlyt e hetl YWRha! TR il G HRkcARGOr DI ng
fm part Zl%ﬁgf thenggbliﬁé pIa€§;210) Is less like f)togTregzef and the 4
el ect r os|@fhfc At 1OhEEL &ﬁgg ' [.ghl: i) t ai ned.
[ 0056] Eﬁ%%%%ﬁ, ?ﬁg%g§g%£. ofqggﬁﬁp e?%gﬂgikﬁhtsggkﬁ%%fkon gﬁf%aé K and

t he len i [ ' 229 I in t eed; wat er neans
cover pg%gn §§kggﬂ?%%&%%con#§9ﬁg 5§§w¥%%%89§@@$%§gmﬁ&?§ﬁﬁaﬁgQit 250 Ls

t he sane . J for. exa th idth directjon.size, 2 and the

| engt h &Pﬁ%@?ﬁ%ﬁggﬁgélaiTi egggkﬁ%mgﬁﬁép%g?ﬁ%q??ﬂ@i%&ﬁé?ﬁ?ﬁpgﬁégm%g_thef
outer cirgunferential, surface) at the |ower part of the heat absorbing fm
parts 2f ?I%Fngﬁﬁﬁﬁ%Wﬂﬂf% eﬁ%ﬁze of the heat absorbing fﬂ1partz 21%3 and
prefera y covering the outer side surface 211X of the heat absorbing
fin par ﬁbgﬂl & Pﬁﬁ‘f’r %ﬁ’é epk’@%%ﬁi hplepgth 4 where heyppgrendofihe fﬁ’e‘ér“(/@ﬁ?it hI of
approximately 1 mmto 20 nun, air inside the storage conpartnent is |ess
li kel y tBFERERYCTPAEi2dR@X o threlecrade holing st 4 theyeplaps the heat shembiagifin i s
possible to ?revent t he dew condensation water dropping inside the
contlli n@rtsf11.1see Eigelt pesuechior divwiey gpdsuriaces 21 6wl Bwiheet dhsobéng fit n t hi s
case, if the clearances Y and Y1 between the outer side surface 211X of

t he heatPaEBgbk pichige fuppersadiod tiRoroptaines fdie tited- watnemeansrobacrepatt 226 X0) e€d- wat er
nmeans cover part 220)Q of the container of the el ectrode holding part 220
at a poghe ¢lerirwisposting pot 2hestpokl bd enbphn eherimme andioden suthfatbe ded1X of

t he heat absorbing fmparts 211 are too small, the dew condensati on water
t hat 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

15 the heat absorbing fin parts 211 and the electrode holding part 220 (the feed-water
means cover part 220X) will be defined.  As for the heat absorbing fin parts 211, it is
defined the width direction size 211K and the length direction size 211L. Further, as
for the electrode holding part 220 (the feed-water means cover part 220X), the width
direction size 220K and the length direction size 220L are defined. The width

20 direction size 211K of the heat absorbing fin parts 211 is smaller than the width
direction size 220K of the electrode holding part 220 by twice the predetermined
clearance Y in the width direction. The length direction size 211L of the heat
absorbing fin parts 211 is smaller than the length direction size 220L of the electrode
holding part 220 (the feed-water means cover part 220X) by a predetermined clearance

25  P1 in the length direction when defining the predetermined clearance in the length



has condensed at the heat absorbing fmparts 211 may contact the wall
surface of the container, and may spill outside the container by surface
tension and so on; therefore, 25the @9edeterm ned cl earance Y between the
outer side surface 211X of the heat 28 absorbing fmparts 211 and the
feed-wat er neans cover part 220X, which is the side inner wall of the
cont ai ner opening of the el ectrode holding part 220, should be equal to or
| arger than 2 mm and particularly be 2 nmto 20 nm Additionally, the
prescri biickctibear Bh(mayyde thetsiveeas bhdiffenefrofritbapredetefraned okathe heat _
absorbing fmparts 211 and the 5front inner wall of the container opening
of the ebeetidibd@etr@ngli ng part 220 shoul d be approxinately the sane as the
predeterm ned clearance Y, equal to or larger than 2 nm and particularly

be 2 nMM[DOsA0 MrthEORGHIs caty, kheseRiRe 2 Rewk&N@E o wWer(dBQurgReb MY Where the
upper end of the feed-water neans cover part 220X of the el ectrode hol ding

art 22 M&Rith i i pPanitS ; I 9) between
Fhe Iomgyﬁ%nd gﬁf?%§§§ﬂ§%?$%g§&%ﬁgﬁ%gg?&giggfg?%g”%?%”%%%ﬁ?gggl and the

i . - t.1:220X f th
uppes e qgea%g,l %lﬁ%h&%g{fe? k@%e%ﬁf% %?cglqrg\é’%{le%go HJEHPsioQMHe £3han ) o €

S
el ectrode 1 ng e se y an experi ment an&l SO on so

that th 0N j t oppi ng fromthe ol i.n hate 210 does
not spa togsﬁwgﬁgﬁlgﬁp%%ﬂog{%ﬁ@ tcﬁéepp%{dgn eg)fl&crqlt ro,fﬂg‘n YShot 33%1893% 5t oxi nat el y 1
es, of .15t he

20 h i heat ab i. fi arts 211 and the
ol eot r ooty hafie 555 P hvised 215 R ML ok WP Sty || ve
defined.  As f heat ab bi ng f art 11, it is defined the w dt
B TR B e
in r e feed- ,
Gth aePRemsouspe tabd f

wi dth di%8ctidgtod KO QR dmallRE thagy ¥t mmy prederellyivaual i@ opboter fiaa def i ned.

The width 20direction size 211K of the heat absorbing fin parts 211 is
smalPer aPpepimHelyl0dp. In addition, the clearance Z should be as small as possible,

equal to or smaller than approximately 10 mm but equal to or larger than 0.5 mm
(preferably equal to or lower than 8 mm but equal to or larger than 1 mm), and further,
if the clearance Z is equal to or lower than approximately 6 mm but equal to or larger
than approximately 1 mm, the dew condensation water can be continuously supplied

15 (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
be mhibited. Now, if the clearance Z is smaller than 1 mm, the heat absorbing fin parts
211 and the discharge electrode 230 contact with each other due to vibration at the time
of operating, starting and stoppiné, etc. of the cémpressor [2 and the cool air circulation

20 fan 14, etc. in the refrigerator 1, which is a cause of failure such as attrition, a crack, etc.
and which causes a problem of noise and vibration because of the contact; therefore the
clearance Z should preferably be equal to or larger than 1 mm. Additionally, there is a
possibility that an electric current is discharged between the lower end surfaces 211Y of
the heat absorbing fin part 211s and the discharge electrode 230 in a case wherein a

25  voltage is applied between the discharge electrode 230 and the counter electrode 240 in



direction size 220K of the electrode holding part 220 by tw ce the
predeterm ned clearance Y in the width direction. The length direction
size 211L of the heat absorbing fin parts 211 is smaller than the Iength
direction size 220L of the el ectrode holding part 220 (the feed-water
means cover part 220X) by a predeterm ned clearance 25P1 in the |length
direction when defining the predeterm ned clearance in the length 29
direction as P1 (my be the sane as or different fromthe predeterm ned
cl ear ancestReiwntdrhieatwiclédtodhé appdrannface[(HPOSK thithict Hear absbibidgdfus p&@sSELL, t he
cl earance Z between the | ower end surfaces 211Y (the bottom surface) of
t he heatwisibs @/ thi Rgter Ty earsl Tor MO HEhArSe LBRr0BBLSD; helRR)Y, iPismeans, and
t he upper surface of the discharge el ectrode 230 should be as snmall as

POssi bl ercksstiyzt iPacRimbRid@FRr A 1L ARPAAE VLR B0 Undlth %m%x\(ﬁﬁ@d_ensat i on
wat er dropping fromthe heat absorbing fmparts 211 ow, and I nhibit shock

and spatg&iifg ’W}EI’&CIC&BT gﬂghatr é@oégfnogf)(%?i 'gﬂg ﬁ%‘ﬁ%sctiﬁ@d 91'6%‘?9&" Aendthect rode

230 or the electrode holding part 220, a e equ to or smaller

t hans30 (. lower than 10approximately 10 nm In
addi?io , tﬁghg%igﬁgh%éﬁ%ﬂgﬁgh dggghas smal | as possible, equal to or

smal | er appraxi pate 19 nmm bhut |l 1.0 .0r. Larger than nm

(pref eri@?@eq%glﬁ’f‘%%gg at’ o\\’/(\aegletcﬁgﬁm%p %T%L%l&t&heeqh&gﬁ abf% ore ﬁ?%&ﬁﬁan 1 nm,
and further,,.if the clearance Z is . | to or | [ than roxijately 6
am but - eggh isthe P SRy BERG, St O Recpbhve e S Bt sRRBHET: o
wat er can be continuqusly s lied 15 (noved) fromthe heat absorbing fm
parts ziﬂffrbhs ef%@@%ﬁ“%ﬁﬁﬁasgéﬂéﬁﬁhvwa%prﬁ%ewm Hraranss % tharelore. tdsvon or
capillary gction, hence shock or, spattering at the tinme of dropping can be
i nhi bi t €8ndUSHon Watphdops ever shrcdireztly deloppgledrode haliing pavi 230Her Hisat
absorbing fmparts 211 and the di scharge el ectrode 230 contact with each

ot héP dulescheyeg elsetiedeotdatin thyshanens thy canseinertwhey, cogaredi with asasest oppi ng,
etc. of the conpressor 12 and the cool air circulation 20 fan 14, etc. in
t he ref Mhyegmatherwater sypplylméans as sitnated avh ld g parte fshadischergrtedactiodon, a

crack, etc. and which causes a problem of noise and vibration because of

t he cont2d0wr it hditkefant plathyeand heanendez Fars fvo sbalveyingftbe dbl yoldtensmgisal to or

| arger than 1 mm Additionally, there is a possibility that an electric
cur r ent waserdieaahtigethethettvebsorbidpefin paver2 1d nd tisusdoding platel AN, efhidbhie theeat
absorbing fin part 211s and the discharge electrode 230 in a case wherein

a 25vol wage supplappabsdo tetaleedt helditigsherWeoetratischsige 2B0rad230he count er
el ectrode 240 in
15 unnecessary, thus the refrigerator 1 that is compact in size, low in cost, having a simple
structure can be obtained.
[0060] Inthe above, it is described an example in which the discharge electrode 230
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
20 side of the outer side surface 211X of the lower 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
predetermined side clearance between the side surface of the heat absorbing fin parts

211 and the discharge electrode 230 should preferably be as small as possible so that the

25  dew condensation water generated at the heat absorbing fin parts 211 is transmitted and



30 a state water is attached to the upper surface opposed to the heat
absorbing fmparts 211, which is the water supply neans, for the

di scharge el ectrode 230; therefore, i41is necessary not to accumnul ate
water in the discharge el ectrode 230, and to maintain the clearance where
el ectric discharge does not occur, and the prescribed clearance Z should 5
preferably be equal to or larger than 4 nm -[0059] As described above, the
cooling plate 210 (the heat absorbing fmparts 211), which is the water

suppl y nearts su'Epnew@wha@lgcmgzeg(?édt%d@lzga%yfsﬂl%déitafsﬁb%r&%a i %yarc%ﬁ 230 (or

11
the el ectrode holding part 2 via the predeterm ned cﬁea ance Z;

L her ef or @ichéitelideiy SORHERSRYNRArIBLAIA AR OYfihe FRPaAL ﬁﬁgghgr SR

el ectrode hol di ng par (or the 10 arge erectrode he shape

of the cgnt .pﬁymMMEanQQP%&%?X%%%nﬁgn%ﬁ%ﬁt&ﬂgighgﬂ%géﬁgg%er supply means

is situated at a | ower par i schargé' el ec or in a
differe o in rt for .conveying the dew cgndensation
wat er gene r%’%@gtegfﬁ ? k@nﬁﬁl?tfe%%%g o?lga?ﬁ%mf %%F pj?nﬁlil%éfmaﬁﬁlé(%clﬁﬁl%uﬁg pl at e
210, which is the er supply, neans, to e el ectrode. hal ding part 220
(or Phe‘zu%@ﬁé%g%géﬁ%?f%§E§£§é5§y$§IE@'nh@@%% redefepincdiide ef rj gerat or 1
that is gonpact. in size, low.jn _cost, having a sinple structure can be
obt ai nedﬁe%‘%di s tﬁ‘l‘ﬂarzﬁ g" %Wé!ef Fliani@PWége?tPI%édn@rP%%ﬁ#ﬁP@w HUHHPOh t he
di scharge el ectrode 230 isjfrovided directly below the | ower end surfaces
211Y of L?fl«%&f APRISXERALE Y §- % semyipreterablyiequakipey smallgrithysanpresomaishi 3 cabl e
t hat the dischaz&e el ectrode 230 is provided at the 20side of the outer
si de surfBdRt squaktepr largsr thepappienimalely 0t men)2the Viewfconienshtémt walbsombi ng f m
parts 211. In this case, in order to supply dew condensation water that
has condergatineusiyapplies toghsdisdiarge dléciroda?Be dzact Iyt foorn e Itiat sivartges
el ectrode 230, a predeterm ned side clearance between the side surface of
t he lReatfmamser2dil iy stufagaensorRdricapiitiry heioi tetefogeit & petiblde pA36nishoul d
preferably be as snmall as possible so that the 25dew condensati on water
gener at dbtdhe déve chmiahsation ovapérnignéinuppliddsto 28el dikchatgeassfiotlit 280.amndow,
if the predetermined side clearance is smaller than 0.2 mm, the heat absorbing fin parts
211 and the discharge electrode 230 contact with each other due to vibration at the time
of operating, starting and stopping, etc. of the compressor 12 and the cool air circulation
15 fan 14, etc. i the refrigerator 1, which is a cause of failure such as attrition, a crack, etc.,
and which causes a problem of noise and vibration because of the contact; therefore the
. predetermined side clearance should preferabty be equal to or larger than 0.2 mm.
[0061]  Furthermore, by fixing the electrode holding part 220 to the partition wall 51
below (directly below) the heat absorbing fin parts 211 (the storage compartment side
20 . fin parts) with a screw, etc., a conveying part for conveying the dew condensation water
condenses at the heat absorbing fin parts 211 to the electrode holding part 220 is
unnecessary, and further, the installation site of the electrode holding part 220 inside the
storage compartment can be concentrated in the rear surface of the storage compartment

or the side surface of the storage compartment, and the electrostatic atomizing apparatus

25 200 or the electrode holding part 220, etc. can be formed integrally with the rear surface



31 can be supplied to the discharge el ectrode 230 by surface tension or
capillary action without directly droppi ng dowmmward from t he heat
absorbing fin parts 211, and should b equal to or smaller than
approximately 5 nm but equal to or larger than approximtely 0 2 mm
(preferably equal to or smaller than approximately 3 mmbut 5 equal to or
| arger than approximately 0.5 nm Wen the predeterm ned side clearance is
set equal to or smaller than approxinmately 5 nm but preferably equal to or
| ar ger tdfahe sppigexbiphehyntbrhdwild fireke bable toRsiedonipart@lens Mt Ble, han
approximately 3 mm but equal to or larger than approximately 0 5 nm, the
dew condenghihj; hrt\Weédimot 88 pRRIGANEpPHRHSIN B PRe&R e W8 ineingiis apar ge

el ectrode 230 directly fromthe heat absorbing :ﬂOfl n parts 211 by surface
tensi on @rac@@irh i BA, 1 It qﬁ% . r -t hat the
dew condensgti onl!)ﬁ{/an%{cenr%igﬂsgﬂlé)etd h@%{ag%‘% %%hltchge gi scC eggrl g%feglnggglsrﬁg%te 30.

Now, if & (=T I i SR ; n.Q.2 mMm the heat
absor bi n%{é?%%glrgts 2%1%2%&% %lﬁgt}%isz%h%]gog@eaﬁectr% ?ejg;gr%%sgﬁtb ¢t with each
ot her; d [ i h LE f..operating,  starting. and ppi ng,
etc. ~of Uc{% gg%o\cf)lr(%g{ 2‘;5051%{#8%“}6}1%031 t%ﬁg% Eaglg*lmg?rre 4 w’gﬁ’lleﬁ{rf)%h@g’lngr?aﬁt??f}é{) c. in
the refrjger ro 1, which.is cause of failure such as attrition, a
crack, e[JF%fé, S%%f(ri:lc? néh("logﬁ a%taﬁlglé’stﬁgr%{%%ﬁt@ﬁ]% At ﬁ%#)glema‘fﬂﬁf’ W%%éﬁnidbh ¥l&use of
the contact; .therefore the predeterm ned side clearance should preferably
be equalaalﬁged]?mﬁréff’ e Wdﬂ’Pgo‘?gﬁfﬂm%eo%‘ilfn‘mﬁaPﬁ’&Pg@l@d- by fixing the
electro | ding, part 220 to the partition wall 51 below (directly bel ow)
t he heaﬁ&&%ﬁor EP%B‘”\‘ e plestradethalding pawt 42 Ggk leagiAnaror mirie PiskerdpRmalf m part s)
with a screw, etc., a conveying part for conveying the dew condensation
wat er cdTRFEHBEEVORT e Fedesgblehphiha gistharpe pleeirares 280 farmed ef §wm ode

hol ding part 220 i s unnecessary, and further, the installation site of the
el edfr odectilaueh aytifpam aeErevidédse aste pattoxa g asdorpanttudeditoncamabe
concentrated in the rear surface of the storage conpartnment or the side
sur f ace soffagerd the electtpsledwidiag pare A20) tawerd the oetside bf Uetcahtameatviard mitety

appar atus 25200 or the el ectrode holding part 220, etc. can be forned

i nt egr alory hadet formérbinrtbawali snffamea RAt ehllvhe sklewadlyef dergrubdehsldoe t he
side surface of the storage conpartnent; therefore, an attaching part
needs n@trt220pr av upis caé pattiatvedlysurfoe (thé Gopr wilket thegide &allyef ihesi de t he

st orage conpartnent can be reduced, hence the structure is nade sinple and
conpact cieotrsdekoldidg attt?20i NNethe podsemfEombddident! iR eIhOfRGEMERMRKLEENt can
be increased by a

15 titanium 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 material is
efficiently applied electricity, hence it is easy to set an applied voltage and generate
nano-size mist reliably. The discharge electrode 230 is made up of the main body part

20 232 and the protrusion part 231, and the discharge ¢lectrode 230 needs not penetrate
through the electrode holding part 220, and it is only necessary that the protrusion part
231 is provided so as to protrude from the electrode holding part 220.
[0063]  As described above, since the discharge electrode 230 is provided in the front
surface or the side surface of the clectrode holding part 220 so as not to penetrate lower

25 than the bottom face of the electrode holding part 220, there is no possibility that water



5 correspondi ng volume by which the installation area of the el ectrode
hol ding part 220 is nmade snmall and conpact, thus, the refrigerator 1 that
is lowin cost, user friendly, having3k |arge inner volunme and inproved
storage efficiency can be obtained. [0062] Further, in the el ectrode
hol di ng part 220, at |east one or nore pieces (plural pieces of two or
nore are desirable) of the discharge el ectrodes 230 fornmed of foam 10
metal such as titaniumare provided so as to protrude (so as to protrude
from a wkhks dnwiveard fioin 4 bleaehecitribaposiddmthmghp distha2@9ledtmarrdoihie out si de
of the container via a notch or a hole fornmed in the wall surface (a front
wal | or mssiledinit bytt@h fidkereheaintae df@hdﬁlélﬁroﬂ@hbldﬁ*%%a@ﬂﬁﬁ ypper end of
the wall surface (the front wall or the side wall) of the el ectrode

hol di ng paicturd Bereimtht BscRARS @RELEIRDIY F8BRiched tIEE bbAEMI BB MRL al such as
15titaniumw th pore dianeters of 10 to 800 pm (preferably with pore

di anet er nefin&0a td1 FAR 1 AT FRlOnREENES @hé&%cgﬁ%e]é&t& js and a

voi dage of 60 to 90 % (preferably 70 to 80 %, e s used, capillary
force i s;dRnSEnR0A ~ L i gl J f{iciently applied
el ectri c‘rii ty, henceelyvta;l h%g%didlt%gggg%tsgﬁﬁ%%gﬁﬁggg\%t r&gﬁ%%%ﬁé fer at e

nano- si z ] 14 T i rode. 230,1.S. MR p.qgf the
mai n bod@ecg}e?r%1 % 23@2’3’3’@5%% . %gasgr 0 er?%é i%%nﬁ%)czlrgﬁgef %ffrog%%ﬁqsﬁénsgﬁ?g H%ﬁ’gfe :
el ectro neefds .not penetrate.throu .he el ect.rode .hol dj part 220,
and it ?%mﬁn et gfciieegslg%wﬁtoﬁ%e ‘ioﬁga“b%‘%yr %i]fic ffé}ntgta‘y%‘gp?gt“ﬂ} %‘{}g%ed so as to
protrude,fromthe. ele ode hol ding part 220. 0063] As described above,
since t HUSHREESS: er°&8d€elgé:(ifl}cg‘d‘§ ai‘?ﬁ‘tlgg Ogﬁf}(ﬁcﬁ@ﬂaihﬂ{et fiE $ort9pfiat &59s% 4Rt or t he
side surface of the el ectrode hol ding part 220 so as not to penetrate

| ower ZSFﬁﬁﬁw?hémgﬁFﬁgﬁﬁﬁgﬁéu%?mﬂﬁﬂﬂgﬁgéﬁﬁ%ﬁgﬁﬁéWﬂ#mﬁﬂﬁ%ﬁing@waﬂhere is
no pgssibility that water 33 |eaks downward from a cl earance at the
posilli orfufiass ofthe clirsedediodding pat 220 dertptheslischarea plestoda? e bot t om f ace
of the container of the electrode holding part 220. In a structure wherein
t he di schdplipd aaddutipraias 23ueteisdisghargerregutta andtbertnysitiom Watceders nohleak

container, a seal structure around the position whereto the discharge
el ect r odl@wngvard by sliding down the discharge electrode 230 from the installed postition 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
15 the components can be reduced, and the cost can be reduced.
[0064] Now, the heat absorb.ing fin part 211 includes plural heat absorbing fin plates
211a, 211b, 211c, 211d and 211e, and the heat dissipating fin part 212 includes plural
heat dissipating fin plates 212a, 212b, 212¢, 212d and 212e, which enable efficient heat
absorption and heat dissipation. In addition, at least one discharge electrode 230 (the
20 plural discharge electrodes 230b, 230¢ and 230d are respectively disposed below
(directly below) each of the plural heat absorbing fin plates 211b, 211¢ and 211d in the
diagram) is disposed below (directly below) at least one heat absorbing fin plate (for
example, the heat absorbing fin plates 211b, 211¢ and 211d in the diagram) among the
plural heat absorbing fin plates 211a, 211b, 211c, 211d and 211e of the heat absorbing

25  finparts 211, and dew condensation water that has condensed at the plural heat



5 attached becones conplicated due to necessity of supplying water to the
di scharge el ectrode 230; however, in a case wherein the discharge
electrode 230 is installed in the frd# wall or the side wall of the
container, by selecting an installed position of the discharge el ectrode
230 such as a position of a notch or a hole, etc. so that at |east a part
of the wall surface (the front surface wall or the side surface wall)
remains in the wall 10surface of the electrode holding part 220 whereto

t he di sciaodéngefirephtos@e!2301¢ snd Dblidalrbpdoven thehlischampaicRgtraden@dediredilgchar ge
spout at another position, water does not |eak downward by sliding down
the di sciviuvgeactl g theetsy R@r E4nare dificichths huppliedtions distiphgdéledthricdingchar ge
el ectrode 230 and the seal structure can be sinplified; therefore,

tr eat meng istfefinb@hére W theVptcrald BetWOREARPRAEVhcal ei}%oﬁ)’i}%eﬁ?bbéte%fzfiﬁ&i ency is
i ncreased, the nunber of 15 the conponents can be reduced, and the cost

can be rgqy : 1 10 Vo I A o W i udes
pl ur al heatg%%%g&%%ﬁgh?%ﬁmgﬁgg?ggg%%é?pgg%%?E?%%@?ﬁ%%%%y%% 2?%2, and the

heat sdi Stﬁfg;??.at TH00klifeRahid AT 0GRSl U0 1[\Gheotl 5h B LG M Pl at es

212a, 212 212c, 212d and e, whic I ent a sorption
and heat_. di Ssi i - L4 di scharge. gl.ect rode 230
(the 20 e pRarhce s fval Bebic@nhn RS BT Beiih SERBLERF URAECC, Vel
di sposed | ow {directly belo each of the pl.ural . heat ahsorbi fm

ol ot es. g OGS Shas ot G Bl e B ool bS5 BB A alfesct

bel ow) | east .0 heat, absorbing. fmp]ate (f exanpl e, the hea

absor bi arflamf‘ ﬁfﬂB\g P tof‘%‘i%'ﬁ’y a4 o 5?{’%10?1?5@; ‘?rﬁ%f’sﬁ’é‘g{}’l %f?]atﬁjoréﬁ’ﬁﬁ%f t pl ur al
heat absorblng]fin | at es 2%1a, 211b, 211c, 211d and, 21le of the _heat
absor bi FEMFHICHYeR ke wiervals hepwaemiicdHRIAa fiegRerapsed rthe Ramberaf thofidlensed at
the plural heat 34 absorbing fmplates 211b, 211c and 211d drops over the
di's éﬁar Jeatey i seduserbandtn gilicsmey peesanenineliisisnt i L herafeteciyhepressnt can be
efficiently supplied to the discharge electrode 230. It is defned here
that t hembedepes) the peadgiseningd @tmvalsgxetwr@atthwﬂmﬁ béatgbsombip dinadates) | b, 211c
and 211d are predeterm ned intervals (for exanple, approximately 0 5 mmto
3 5 mm) 21Thelpe enb? Hidvreset cqnalde valasgeartandbs mmabutyeqegjitalor smalder thar ger t han
O 5mMin order to prevent the intervals between the fin plates from being
cl ogged 2whtmh dust, etc. and water droplets that have condensed due to too
smal |l intervals between the fin plates frombeing hard to drop by surface

t ensi on [0&GPd afbugdsk padible equpblytwator toshalbsaiargndect®denB g engewlidien t he
intervals between the fin plates are increased, the nunber of the fm 10

pl attés idswroeddasai@ndatenisatfalldh afoynbedaim@scdndalshiici ®bfer iskder efore,. in the
present enbodi nent, the predeterm ned intervals between the plural heat

absor bi agedomigkaiethe 2ktiod 2Adiging Prt2DbIh@HCE 1R is@dYRksibifityothal Afsger than 05
nm but equal to or snmaller than mm [0065] Thus, it is possible to

supply ek bt Qe BiSehatd6BpREhéR e BIRIEYERWERRensation water, and
the refrigerator 1 equipped with electrostatic atomizing apparatus 200 that is
high-performance and highly reliable can be provided. Further, since a conveying part

20 that conveys dew condensation water that has condensed at the heat absorbing fin part

211 to the electrode holding part 220 is unnecessary, and there is no possibility that the
conveying part is clogged with dust, etc. and dew condensation water is not supplied to
the discharge electrode 230, the electrostatic atomizing apparatus 200 and the
refrigerator 1 simple in structure, low in cost and highly reliable can be provided.

25 [0066] Now, in the present embodiment, it is configured such that it is possible to



15 dew condensation water is small in anmount and dew condensation water is
not accunul ated in the el ectrode holding part 220, hence there is no
possibility that m st cannot be spraygd in a storage conpartnent due to

| ack of dew condensation water, and the refrigerator 1 equipped with

el ectrostatic atom zing apparatus 200 that is high-performance and highly
reliable can be provided. Further, since a conveying part 20that conveys
dew condensation water that has condensed at the heat absorbing fm part

211 to tiheeeheddw oslichokidh Rgitd@ahd: hd2Eordendsang BRIRA Wosodih fdgse21S NO
possibility that the conveying part is clogged with dust, etc and dew

condensadlﬂo? i8S ledt®dB Rb IR B8 4R bR ALSAAALEE 1PHRGIJRYE: 230, the

el ectrostatic atom zi ng apparatus 200 and the refrigerator 1 sinple in

st ruct ureuikt QWi ; i red.abl ovigded. . 28] ] Now,
in the prglée%brg%g%g?Pr%ﬁ%%f%&%}ﬂgb%qlggrtgé%ggléﬁﬁt ﬂi{g %({jlgggldégéés{?g?e to

bsor b g fRACANIBORANMIRIR! of BB kIASHARISARGS IballR A%ar, .,

absorbing fin part rop rnto the elec ar

bei ng accumulated..i.n on Qi N . requir.ed.prescribed points.(for

ex arr% I e,lg g‘{%) &l{éﬁ%g%hg rﬁglﬁgﬁaﬁ?rsl) (i‘a.‘gér%i’%g ﬁ%(FI?]:’SO%gR%Iﬁd e%isg?/v‘mgfn $ﬁ g}a Bhe
cover, Vi d fromthe.side, of. the electrostatic ataom. zing apparatus 200
Chat 5 4 S RattaR FleopoRie) eforBed {rgu RS pr the deter il Oh i ertiet SHOBMIE It As
shown in t ldia%ranl sl ant ggrt gﬁ tilt portion) is fornmed in a shape
of the | R U6F ORETSRHAN WHELBPSPAEFEhingaRart where iy defwgd doprlisstat i on
water is cqllected in a part where it is desired to collect the dew
condensdb$ €5 gapdensafopayateratisy beiag led aleng theslast past  diy formpye theshapag t he
shape of the |ower end of the heat absorbing fmpart 211 in a shape having
a sl ant 9i&ba lowen gydiof the beat apsasbing dingrartodirltin 2 shapeshavingarslans pad 2pE®t r ude
downward, such as an approximately triangl e shape, a trapezoidal shape, a
conilBal 284 éﬂ’é‘?m@ﬁl@almgﬁﬂ" astieghepe etpgotrude davenvyod siublh as daroappesximaielydew
condensation water to slide down the slant part 211W to be collected at

t he pr ottrizngloshapera rakzdidglxbepd, emvonicel shape, ai sswilesh stage tate. Ciolsipeesibkehe dew
condensation water), and to drop into a required portion in the el ectrode
hol di ng tpsettth@@8y corrlensitioneyatdrGo kiddeddoppibeglapopart 2 Dvab bk kellstest at
condensati on can be specified and perceived, thus the size of the

el ect r ode protrdiiog ppat 1 2@drii@nwherc fieid desitbd tardlldchtheqlcCdonasdsatie at om zi ng
apparatus 200 that is conpact in size can be obtained. [0067] Further, as

shown i Rvatdry.and 1o dRY ih@rachirdl SIrB6H iInPRE 12200 Mind pHa Do, (EQBkeat rati on
part 220G also in the shape of the container of the el ectrode hol'ding part
15 the dropping position of the dew condensation can be specified and perceived, thus the
gize of the electrode holding part 220 can be reduced, and the electrostatic atomizing
apparatus 200 that is compact in size can be obtained.
[0067]  Further, as shown in Fig. 11, by forming a slant part 220W and a water
concentration part 220G also in the shape of the container of the electrode holding part
20 220, dew condensation water can be concentrated at a predetermined area (for example,
at the position of the discharge electrode 230) in the container even when the amount of
the dew condensation water is small, and mist can be sprayed without lack of the dew
condensation water. Fig. 11 is a side view of inside the cover, viewed from the side, of

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

25  the embodiment. Inthe diagrami, the electrode holding part 220 consists of the slant



20220, dew condensation water can be concentrated at a predeterm ned area
(for exanple, at the position of the discharge el ectrode 230) in the

cont ai ner even when the anount of thegew condensation water is snall, and
m st can be sprayed w thout |ack of the dew condensation water. Fig. 11 is
a side view of inside the cover, viewed fromthe side, of the

el ectrostatic atom zing apparatus 200 that is installed in the
refrigerator 1 describing 25the enbodinment. In the diagram the el ectrode

hol di ng et 22032 that @igélated dofwninaed, Shame wabr @aként2RBMbERALOGShdt Re! | ned
downward, and the water concentration part 2200 that is adjacently

i nst al | edijReniP sta0v@bn SiedBwet §dd (18 theOMREr tor 1R s14d? %aﬁ hapiy Pﬁ*ﬁﬁngz 20W

formi ng a concave portion. The discharge el ectrode 230 is allocated inside

the val of csRIMERiA | OMdRihaRRWhdibal by RlLoctiatn. ekl pacpart 220 By

form ng the container 5shape of the electro ng part 220 in this
way, dew ?‘Qﬂg‘% S2hLLRPI¥BLE e St e entration part
2200 vvher(l) t he (E}ewbcon%ensat}l1 onecm%{lé?lgfgg’% r atiejg)' aﬁ%%{émﬁgz% a ng%? J ng fm
part 21 L Nal t el Lgde. hol din art,22 since t W
condéns ;st}l?%egg%% glr%ktg r%epﬁgﬁ%lgg %%tt tzgg %*s{%lasn‘?’ayp g?\B Cﬁ%ﬁﬂf%@é’v&a@?rﬁs £ c{ﬁec&% er
concentrati on part 2200. al o ednclination, 10] 006 Therefore, since
the dr opa%igtkrllegwe('}ewoél Sﬁrgre S Etpﬁﬁﬁzagt‘%f}e‘#%%ﬁ}w ﬁoﬁqGBF?SL)PH‘ﬁ%‘I geperalsd ot ﬁle ow
flows into and. congentrat in.th ter concentratiogn part 220G there is
no 1 ack TP SHRrEG e BT oG AoPS st CItH ol S R o8- B thea® 230
allocated in the water concentration part 220G and the discharge el ectrode
230 contPRSAHG Kaicsdopaingab therslant garg 29 Wolnteniadhs waleheqneentstioany ti me,
hence the dew condensation water can be 15efficiently collected in the
wat er cdRESTPPApnthe cdingtiry wherei n the di scharge el ectrode 230 is
al l ocated even when the dew condensation water is snmall in anount, and
ni stl0cal0Blst dbergfaprsncedhailopping dewakondénsatien wetsr Sowterdegi tbashait er .
Further, since the dew condensation water concentrates in the water
concent mattiZ@AWpHews po@d cdreentrachiarthewalee conconteatRBPada)200ethsieds hened i n
accordance with the size of the water 20concentration part 2200 since the
dew condahksdithodewatrelensvioneniterat s dischhire elatrede 230 allocated in the water

concentration part 220G, and the discharge electrode 230 continues to be submerged in

the dew condensation water at any time, hence the dew condensation water can be

15  efficiently collected in the water concentration part 220G wherein the discharge

electrode 230 is allocated even when the dew condensation water is small in amount,

and mist can be stably sprayed without lack of the dew condensation water.  Further,

since the dew condensation water concentrates in the water concentration part 220G, the

discharge electrode 230 can be shortened in accordance with the size of the water

20 concentration part 220G since the dew condensation water concentrates in the water

concentration part 220G without making the length of the discharge electrode 230 long

and having the discharge electrode 230-absorb as much dew condensation water as

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

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

25  discharge electrode 230 can be shortened, the length to the protrusion part 231 (a tip



concentration part 2200 w t hout making the | ength of the discharge

el ectrode 230 | ong and having the di scharge el ectrode 230 absorb as nuch
dew condensation water as possible. Tws, the electrostatic atom zing
apparatus 200 and refrigerator 1 that are conpact in size and | ow in cost
can be obtained. Further, since the length of the 25di scharge el ectrode
230 can be shortened, the length to the protrusion part 231 (atip 37
section) in the discharge el ectrode 230 can be al so shortened.

Addi t i ongktiyn) ih fie deMageRtensat chme%lsmenaﬂeddemddm&ﬁm( pd g8y the
di scharge el ectrode 230 forned of the foamnetal, etc he protrusion

part 23lecdnliB@atibPwaRe EaPhd ddliberARhdilldihg Jaehirgd efe&r@dém%n%éd‘aftﬁé the

l ength of the discharge el ectrode 230 is short, and the time until

nano- si Zﬁaﬁfrﬁaafrhét 1ol the Eﬂﬁﬁﬁéﬁﬂ H 2t3h?th%|t GELRH 5&% g%lﬁ ctzlb ag‘ﬁ{&?tr atus

200, which is the mst Sprayin apparatu can antially.

[ 0069] gmﬂ@ r gl.uween t e dlscharge
el ectro 2}{§9{he l%{gtﬂﬂ&tﬁ!égﬁ%dbgo tb?t?lg&f%%plg%%%g) emnerflm DENESt er |
suppl ge .S |ed.to bet we t he .di schar ge el ectrode
238pgﬁdqﬁﬁ§ﬁ%5ﬂ% & ﬁg eén)ﬁﬁgg ngmgggmguTﬁsgﬁ%r lﬁbFZﬁ accunulated
in the vat er concentratugn (F % an water is attached to the
di schar g8 E"&cIPEEE 238 °¢ %ﬁ%ﬁﬁ WA 9e spout should be formed in the

t |lated. In this
vay " evafiaflen TiHEoRTan dredon r TGRS Sy GG i s 230
concentration part 2200 _so that water is not accumul ated, water can be
suppl i ednf 4be brat Bbsorting fin pap i, which is the wiofes suppdy rsans, e 8 yafiagel iar v
action, by meking the discharge el ectrode 230 directly contact with the
wat er f raghligchie befwemn thadisclzpgiyiertradse 38 enl Brrgunisaelodroderin fisom t he heat
absorbln m part 211; therefore, there is no possibility of |ack of water
in tife pvglmﬁt welco s @ammulatsaﬂ mahnjwnﬁescormarnratben@pxtazyée amt] altar.is HOREA]

Further, the heat conducting part 213 of the cooling plate 210 as
descri bé@l therdischarge electrode 230, a water discharge spout should be formed in the water

concentration part 220G so that water is not accumulated. In this way, even when the
water discharge spout is formed in the water concentration part 220G so that water is
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
from the slant part 220W or the dew condensation water from the heat absorbing fin
part 211; therefore, there is no possibilrity of lack of water in the protrusion part 231, and
mist can be sprayed stably. |
[0070]  Fuarther, the heat conducting part 213 of the cooling plate 210 as described in
20 Fig. 6 includes plural heat conducting plates 213a, 213b, 213¢ and 213d, and plural void
parts 214 (the void parts 214a, 214b and 214c) between the heat conducting plates,
wherein the plural void parts 214 have structures that heat insulation materials can be
filled or inserted therein; therefore, it is configured such that heat is not transferred too
much to the heat absorbing fin part 211 even when the heat dissipating fin part 212 is

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



20Fig. 6 includes plural heat conducting plates 213a, 213b, 213c and 213d,
and plural void parts 214 (the void parts 214a, 214b and 214c) between the
heat conducting plates, wherein the pkgral void parts 214 have structures
that heat insulation nmaterials can be filled or inserted therein;
therefore, it is configured such that heat is not transferred too nuch to
the heat absorbing fmpart 211 even when the heat dissipating fmpart 212
is 25 cooled too nmuch, and even when the heat dissipating fmpart 212 on

the si dec@flinghe mak agkbdied ﬁiormﬁéﬁ%skqo%@aﬁh&%oﬂcﬁﬁng@@gﬂ%f%&n%?% ( air

that is flowmng through the cooling air trunk 50 an he

cool er compALk BBAhd kdblowd R8I GR Lo RSN 28t PR e l?e]a}?&ggﬁ]ﬂsf ggbgﬁage

conpartnent (for exanple, the refrigerating conpgartnen I's | ess

likely toff J I.0R. er cannot b eper at ed
when ¥he9%lﬁggf%ggg%?%?ﬁéggﬁ§§@?f8%%§ﬂ$?%%§§5¥@%W§CH%Q? %%¥§9%F%dsfn1part
212 is : e s Lik 0 freeze.wth a structure wherein heat can
be condgggﬁggﬁﬂp)?%% if$#€§h¥(%3’(%Sg%ﬁﬁﬂ%¥E§FC%ﬁpgg%$?§5?mfgﬁﬂﬂﬁFeved by
formang at.least. one of voi d rts.214. [0071 hat i s, jn the present
enbodi ?ren at atésloflbc%g £1{1 pﬁlg&i? %Sﬁ%esotﬂ"giﬁ%t %‘?I‘Bmﬁﬁ’t&afgﬁl 1§ ?aﬂ%%%%lle?% t he heat
i [ dj ust i t he | ength 100f
he hoat NP LER TR BHr i3 PR TLIBHEe HodsHiBhAet RGN © o Fi g i1
he heat dissipating fmpart 212 and the heat absorbin
1E Pnep!atre{] g‘%%?‘fgfet%ﬂ\ﬁgeﬁéigﬁﬁﬁt g?aa@%:éfgalé‘gﬁtf(’%’@gﬂ ﬁ@?&ﬁ@%&?@e 7o pagis2hd | engt h )
direction of the refrigerator) when the cooling plate 210 is arranged in
an orderK@Flkhénﬁéﬁtmég%ﬁﬁﬁﬂﬁgmbﬁdﬁﬁﬁﬁﬂﬂiﬁﬁtkh@CMGafﬂEONﬂhWHﬁd§4part 213,
and the heat dissipating fmpart 212 in a direction fromthe front 15side
to the baEredm thybeat spndugtingpat 213 of thegogiineplafc Xl Achwasljestipartbesleddh (t he
wi dth-direction length, the length-direction | ength, the height-direction
| end®h, aflibe béat comfuctimepaop@ii ffgr ciamgrls iasshovanih Kipes wdiignH, tietlengthf t he
heat conducting part 213), the type, the material and so on of the gas
such as twiwgenl thebeal disaiphteeg fin psu 24P and theedear dbabrbingt fin pdch2l1 te khgthed or
inserted in the void parts 214 so as to obtain a prescribed coollng

per f or marfeke boad c@@iuermepat 2 einchaleagtiediigtibE of the réfBipQaks) Whé the set the
heat absorbing fin part 211 on the storage conpartmnment (for exanple, the

ref ri ger@blingplaapars feaiged)in 5h ORlcs 0f e HBAabtGbLRG i RFEN 1eMRMehEN the
heat dissipating fmpart 212 on the cooling air trunk 50 side is cool ed

too nmuchobiudiig paR QM 33ind thbRdat dfsPhONP A bRII D6 £ORLSbn SRMPAEIFRPt 131 and
flowi ng through the cooling air trunk 50 Therefore, a tenperature control
nmeans Sued to the back of the refrigerator 1), the size of the void parts 214 (the width-direction
length, the lengih-direction length, the height-direction length, the size of the opening
dimension, and the volume, etc. of the heat conducting part 213), the type, the material
and so on of the gas such as air, liquid, 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 to set the heat absorbing fin part 211 on the
storage compartment (for example, the reﬁ‘igerating compartment 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 from the cooler compartment 131 and

flowing through the cooling air trunk 50. Therefore, a temperature control means such

25 asa heater that performs temperature control over the cooling plate 210 is unnecessary,



25as a heater that perforns tenperature control over the cooling plate 210
i's unnecessary, 39 and a lowcost and sinply structured electrostatic
atom zi ng apparatus 200 and refrigeragor 1 equipped with the electrostatic
atom zi ng apparatus 200 can be provi ded. Meanwhile, even when the cooling
plate 210 has a structure less |likely to be frozen in reverse, by

sel ecting the shape and the thickness of the plural heat conducting plates
of 5the heat conducting part 213, the type, the material and so on of a

filling amiteloinatosdandsipal sthmub@élwgastaafc%&éxﬁilzmtgmggaﬂaﬁ;sQeahﬂ@ in the void
parts 214 so as to obtain a prescribed cooling performance and tenperature

char act efcliisderfor | BGuis R Wil tHl AdcBroddlc 5RMiPRg Aftiariheshd QR Nddde

prescri bed cooling performance. [0072] The tenperature of the heat

absor bi N iMRH bvenldhsh@Ekbol . n@%lﬂb%@ Qxﬁc@&@@ésgﬂkg&ggbé gﬁlz%ﬁﬂpefatwe

or the air volume of cool air e cooling alr trun may be

per for med by, t%glrgf:feegﬁ?%g{he QR&R aﬁagitﬁ%ﬁg%!}@ﬁ%é @gra(ﬁ) ﬁéz{t kﬁg@({u%ﬁ{;ggla&e gpar t ment

danper 55 i ns the “coo e ups amside of a
st or age r nt. (for e he refrigeratin artnent 2), or
Si nc?gt htglggP urcé}qg Ctélgé p%% r%%’gtg? %epgl? fegRl alg(?%(’ ?%%?aaﬁﬁ%g B OLAper at ur e
of the heat.absorbing fin part 152 may, be erately adjuste y
el ecti niaL uraPe e LB R R D e Rt R JPOR 18 huleh PEFSedy. of (he
pl ural heat. conductin rts 213 sp as to.oQtain_ the prescribed cooling
Per f or NG AR GiEs Al felbeiais Eburneritis Treonige BabpIPear hed by
conbi ni ng,.t he, t enPer %{eur e control . and the air volune control of the cool
air, anddfstedtregtadt themaessHagrbcooling PRIRYBANGE- t he material of the heat
conduct i na ﬁar ts 213. Further, the nunber_ 20of the heat conducting parts
213 may [B874de| ddedemparplareeidbeihent abresbiagdvaprt 94 shevdd pe pdivsigd bt e of the
heat insulating material or the type of the heat insulating material (for
exanfl e,coutrellingike feowarature vatheurn vakene af cond airen drei cablingsic (nmk ABert ed i n
the void parts 214 may be selected so as to obtain the prescribed cooling
per f or nawleh sy begrpermatdinecaiial atompeningt dnd. cldsmeatticdrdfrigeratingdhe cool i ng
pl ates and the heat conducting plates may all

compartment damper 55 installed in the cooling air trunk 50 on the upstream side of a

storage compartment (for example, the refrigerating compartment 2), or since the plural

heat conducting parts 213 are installed, the temperature of the heat absorbing fin part

15 211 may be moderately adjusted by selecting (altering) the thickness, the shape or the

material, etc. 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 volume 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 filling

rate of the heat insulating material or the type of the heat insulating material (for

example, urethane foam or vacuum insulating material, etc.) inserted in the void parts

214 may be selected so as to obtain the prescribed cooling performance and temperature

characteristic. In addition, the cooling plates and the heat conducting plates may all

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



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

t hi ckness or length 40 individually. [0073] Further, it is also
applicable that the cooling plate 21Qpand a cooling plate insulating
material 511 are integrally forned (or the cooling plate 210 and the
cooling plate insulating material 511 such as urethane, vacuuminsul ating
material, etc. are 5 forned together) as a kit conponent 512 to be a

separate conmponent by foaming and filling urethane or vacuum insul ati ng
naterialmdg@ﬁmuyn the void parts 214 fornmed in the heat conducting parts
213 in the cooling plate 210, or by sealing gas such as air, etc., liquid

or heat jopsy| atpuﬂﬂemt@msalapplﬁ:tasle thd? thdSo¥ifb 1af9@ﬁcﬁan%la4cooﬂﬂ§ meoling plate
insulating material 511 and the kit conponent 512 will be d gcrlbed bel ow

(int heg}ﬁgﬂgﬁr{g ﬂqg[reh&’lnj i Qe F{t%éal o}llﬂéc? th!: &cg)hné?;?ate ﬁﬁp%fd] '[%lr uc{%lﬂ!‘fgs case,

by usin organi c I "aggr egat e wth ayere e as a
core nmat r n ct. .on.a human
body by @%ﬂse?lll Sgﬁa?{nﬁ%h?er\r{r%%gr rsTﬁud hga%a'.bﬁ‘?[ﬁenén 5181 ilflgtg%nra% ate{% ?tgdzhced conpar ed
to ay F as the core mat ernore,

fi.b
in a casgrv\?l {Ogl %eﬁﬁéagg Cg)%?%’&?léﬁ Si??‘? ke ié@ﬁfﬁt? SOIBP?)I}QQEW %88’&“3 th or a
h, t ed. {e t b
ert or et g o8 S gt e ShsToR ety AL0uR SPM Emkdh TBa od as

an apprOX|nater seal ed cture, if shaort fibers shorter than the seat
in the IHAGERd uingrore | i fi ORBIGRIASId) PR 196/n 5w UELE bt ne or gani c
fi ber assenbly, the |ength of the fibers is shortened correspondingly as

the fi beli%ﬂcb@éhe@htns\}\lﬁ‘éﬁl’g Batesial etoy pir the doshpagts 20fho| Eheieqalink péptpor ti on of the
~core material is cut; therefore, if the original length of the fibers is
short, tineraiingsmatenid$dil iwng itheykit epepanet 5 12 wibkbe dosenibedibelomein then t he sheet
by cutting becone extremely short, in which case the |left fibers cannot
twi 1€ altgetrippiohder Figg%ﬂmﬁgfhtfeg.ﬁﬁ)n the sheet, sticking out fromor flying
fromthe cut surface (end surface) of the core material, that the left
fibers dP0T4e dothes came,dryi wdinga seatadtoegdndafiet dgetogeterwitthelagerat! structure
as a core material for the vacuum insulating material, an affect on a human body by dust
at the time of dismantlement or recycling is reduced compared to a case where glass
fibers are used as the core material. Furthermore, in a case wherein the core material is
15  cut to a prescribed length or a prescribed width, inserted in an external casing material
with gas barrier performance, depressurized to 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 direction are used for the organic fiber assembly, the length of
the fibers is shortened correspondingly as the fibers are cut when an end surface or a
20 hole drilling portion of the core material is cut; therefore, if the original length of the
fibers is short, there is a possibility that left fibers that are left in the sheet by cutting
become extremely short, in which case the left fibers cannot twine about other organic
fibers in the sheet, sticking out from or flying from the cut surface (end surface) of the

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

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



25surface of the external casing material whereby seal failure is caused
and the 41 approxi mate vacuum state cannot be kept, and that in the end,
heat insul ation performance as the vaguuminsulating nmaterial is inpaired.
Further, if the extrenely 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 perforned 5 by the vacuum punp,
whi ch nmay cause the vacuum punp to nmal function. [0075] However, by using
l'ong fi bgfpsodifnate vsaimkaite dnhSr s Mipt Rnd (1 BSHE EAE hesORSAMWH Ve | ength of
equal to or longer than the sheet in the length direction or in the width

di recti opdrfor RRRR astthahchilf henatdd hhtetifigs irﬁﬁ’a@ﬂe@ dirf @i @ e%rxtrjéﬁ@lyv"i dth

direction of the sheet for the organic fiber aggregate making up’the core

mat eri al g0l Qkk fblRlis Lﬁ;tﬁf%lﬁé?g%%olrr?{h% chilsurfiCe @8%&%&%?? Ehe%%feﬁne

extrenely short even surface Is c or e, e left

fibers tw a I ic fi rs in the .,sheet and do net stick out
from or TrFeaRie ShaSm R0k 5l bR By PR e Bhuy s o

poss%bi“%”¥ %Qﬁ} tq? IQLL fibers of the core naterhﬁ%¥?re i nterl eaved by
the Seal ™sUF ASETHRPheVEGE BRY SFULART KPR RO PHIHIFYS%al failure is
caused hat, t he approxi nate_vacuum state cannot be 15kept. Further,
Chere. i JOIE oo LI B wERBIoAS P4y SHLFH My oG dHhg BEEScr s of or e, 1t i s
possible to ohtajn the heat insulation material, the electrostatic
at oni zi rf@naﬁfﬁw%leﬂgéizﬁé%ﬂao Phionperthan e shest im the denetydingcdian vegytbe api i ty,
hi gh insul ation property w thout occurrence of seal failure, etc., being
hi ghl y rEdiigirestionhgngesithan the depgiiniarthy lengibotisrtignuen the pridthdireetisinef | ong
fibers (for exanple, fibers with a prescribed 20consecutive |ength of
equal t dhephaeblogdlie araamic fiher dgsrepete makieg tp the core whistial, ditfhfiklirs thet aren of t he
sheet) longer than the length in the length direction or the width
di r d6t i deft of thelsbeas de @bt basonmierestremghrshortfevbrewheagthe @gd e fdcsrintuig t he core
material is also effective in a case wherein a vacuuminsul ating materi al
wi th a Hbtrefors, thiekitrithdrs tovitiealwint aiheedrgbyic fibefsan thershedtaing ddmiot tickgut n t he
core material, and it is applicable to use a vacuum

from or fly from the cut surface of the core material, and there is no possibility that the

left fibers of the core material are interleaved by the seal surface of the external casing

material, that seal failure is caused and that the approximate vacuum state cannot be

15 kept. Further, there is no possibility that the vacuum pump is damaged. Therefore, it

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

200 and the refrigerator 1 having high recyclability, high insulation property without

occurrence of seal failure, etc., being highly reliable, 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 a 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 a vacaum

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



25insul ating material using long fibers for the core material with a hole
approximately the 42 sane as the electrostatic atom zi ng apparatus 200 or
| arger than the electrostatic atom zigpg apparatus 200 in size for the
partition wall 51 of a storage conpartnent, and to house the el ectrostatic
atom zi ng apparatus 200 inside the hole. In this way, a refrigerator
havi ng hi gh heat insulation property and anti bacterial property, capable
of 5bacterial eradication and preventing fromdrying can be obtai ned.
Si ni | ar | gameids théeladtftatip RtdrEidk @ppfahR Ve of ResRtarthd Liehedskapral conponents
other than the electrostatic atom zi ng apparatus 200 in the hole of the
vacuum i fAsslzatd Aiparirooah sizE!ﬁEﬂt'ﬂ@Eartﬁin%ll?Sﬁfo% shSrafOcRqReinkdnt 1ahy 10 the
vacuum i nsul ating material using the long fibers for the core materi al
that th L. | i IHPz‘irg I t- Kk ap i |y vacuum
10 stat go\dﬁ%g to gl&%ﬁb%}c{‘%?e a ; nti one %ﬁ%‘%@l?%tgheé \%@ﬁ%m ’%sul ating
mat eri al : . . - ic atom zi ppar at us
200, and Bartras Rt ok latich BorehS o EFRRLR O BLE iRk B T or
or.m ng heat ,on of efrig
e

ial, for. ’ i. | h e i
oy bopRiaPaba R MEenliBe ol &§heSop bR Shfaiicty SSUialy: ftisdto 1 g

i nsul ati on,.pr. r.t j.t hgut .t he occurrence of seal failure, and using |ess
ener gy 1@?5%}%% 1?’%?%1@ °@§§&n0§38&§881pf’ﬂ8’tw%f”ét%ﬁgﬁleé‘?citrﬁétaﬁ‘ét erial 511
shoul d be set to have predet erm ned size appr.oxi mately equivalent to or
| ar ger tAARHIPAPPRARIS 2%8rm é‘a@ﬁwgfr g},thF Fracupyingu latingematesal | «fh’gﬁ‘ > 8REE t he

hei ght-direction I ength) of the heat conducting part 213 in the cooling

pl at e 21berednip ppsibilEyin fg e sybiing matyiahaseg fhe losg fibeys duthe be

install ed by being enbedded in the partition wall 51 of a storage

conpar t rieFt mptesipl t%@t the Fagyiugl insatingmategial epnheigkesp ap apprakimatdy vanaof i xed,
and so on. The cooling plate insulating nmaterial 511 here shoul d be
enbdfdedtitpduhie ssalrailuie an meatibndllabofre tthe vaomage ldorgpaaterigshowyt beor mi ng a
through hole with a size approxinmately the sanme as or |arger than the size
of the awoed heigpniy furéhd ¢lsantoatatingtomay@giappardthi 200, anddyrusmg thavdcuofn t he
storage conpartnent (for exanple, the refrigerating conpartnent 2), and so
on. 25[ Gfstidtingvhktetd at hdest innildtesi mitedalab opirfirmihgiaaindblkbo?O0thent o a kKit)

refrigerator 1, it is possible to provide the refrigerator 1 having high recyclability, high
insulation property without the occurrence of seal failure, and using less energy.

15 [0077] Inthis case, the cooling plate insulating material 511 should be set to have a
predetermined size approximately equivalent to or larger than the size (for example, the
width-direction length and the height-direction length) of the heat conducting part 213
in the cooling plate 210, and the cooling plate insulating material 511 should be
installed by being embedded in the partition wall 51 of a storage compartment (for

20 example, the refrigerating compartment 2) and fixed, and so on.  The cooling plate
msulating material 511 here should be embedded in the partition wall 51 of the storage
compartment by forming a through hole with a size approximately the same as or larger
than the size of the cooling plate insulating material 511 in the rear wall of the storage
compartment (for example, the refrigerating compartment 2), and so on.

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



43 As shown above, the cooling plate insulating material 511 (for exanple,
uret hane foamor a vacuuminsulating naterial, etc.) with the
predeterm ned size including also theyxcircunference of the heat conducting
parts 213 in the cooling plate 210, and the cooling plate 210 are
integrally formed (or forned together), or the like, 5into the kit
conponent 512 as the separate conponent, and detachably installed in the
rear wall of the storage conpartnent, thereby assenbling efficiency at the

time of enbeddimgshame dbb¥d, ke éd&@inﬁiplat@ﬁ@@l@ﬂ%haé}ialﬂﬁ @bxhRplche rear of
the storage conpartment (for exanple, the refrigerating comparfnent 2) can

be i ncreasgne NAW o 4 vdciud! iﬁéﬁleﬁﬁx%lﬂl&@i@ell,eeté.lﬂwitggﬂé %?ﬁ]&ﬁgﬁgﬁ% h?]gl plate 210

is integrally formed into a kit I0 component l'ing

ur et haneinOh g aldotfle BirdAGHALL QPNE%EA%%H&@&@%%?FS2933‘%{?1?8@01@13 o, 1T aul d,

a heat insulating material, etc. In the vol ts ormed i n the heat
conduct i 3 ] L so.on, and 4t 1is also
applicaﬁ?@’?ﬁg%éfﬁéﬁﬁgggkgﬁg%ggkkg%ﬂ 1§bﬁm§%%ﬁ%%§%g%%ﬁﬁ%5€r Fégfpating'fm
part 212 _ar par at el sed nd fornmed tqgether.to he, kit
Corponentus REBBERLSY sE7 APOR SR EnrBoREs PARE OB BB A houl at i ng
materi al_or @_R@#%ier eIenenH_begﬁgﬁq,the qﬁat sorbhin fn1$a t 211 and
the heat™#i %8t PP NG5 PIPATBTEL REFS AT RTmg TN PEReYiah the 4BE 9khabl e
manner. B rform heat .transfer forcib]y using the Peltier elenent as
descri b&?¥beﬁﬁ@gﬁng1fn AEHCOTRANGR Séigi "WJ b a’eéaofiiha i3 can be sprayed
wi t hout perform ng special processing, etc. in a hone electrical appliance
such as @HPATtPCBbHBN ¢8I, thoyeftgetHingicompartagat Drranbe iueased.erNow,0079]
Further, b fornin% conponents other than the cooling plate 210, for
exanpl e,s ile applcablegha and i sgolperplaz 200 is inteamilychanebing ekitr ode 230, the
counter el ectrode 240, and a high-voltage power supply part 250, etc. as
need€@d tcogwonhent byifbamingend ddlingrerefilang er $eabng avacuyomatdatizd mbtediali paso t he
kit component 512, assenbling efficiency of the 25el ectrostatic atom zing
appar at wscl2@0air, digunl p destgoksuladogirhater) ¢ty., inwhevoid ppes 2 BF frenedin thd

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

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 between the heat absorbing

fin part 211 and the heat dissipating fin part 212, which is installed in a detachable

manner. By performing heat transfer forcibly using the Peltier element as described,

the kit component can be easily applied and mist can be sprayed without performing

special processing, etc. in a home electrical appliance such as an air conditioner, a

20 humidifier and an air purifier.

[0079] Further, by forming components other than the cooling plate 210, for example,

the electrode holding part 220, the discharge electrode 230, the counter electrode 240,

and a high-voltage power supply part 250, etc. as needed together with the cooling plate

msulating material 511 into the kit component 512, assembling efficiency of the

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



failure occurs in or at a tinme of breakdown of the electrostatic atom zing
apparatus 200, only the kit conponent 512 made up of the conponents
separate fromthe partition wall 51 cgn be detached fromthe rear wall of
the storage conpartnent, hence it becomes easy to replace or repair the
conponents. Further, the kit conmponent 512 can be easily 5detached at a
time of dismantling and recycle of the refrigerator 1, and the recycling
efficiency is inproved. Now, it is applicable to use a vacuuminsul ating

mat er i al pUsietEchiRigof AtReise bPhreiiR viRS B &I Bltic Wk d izl hl?gﬁpat iOQ,h i's
approximately the same as the cooling plate 1 nsulating r%a rial 511

wher el 1 &fig ki SRRARRNI1 N 5 S13HEET Bepls Wk RS E Gk RER P

cooling plate I nsulating nmateri I'tion

10stora ' nent, 512.. or the cooling
pl ate i%gu gﬁgﬁﬁhﬁﬁ e??%ﬁﬂ%k%“aﬁgizﬁﬁnﬁﬁégiﬁﬁg oﬁ%%ﬁéﬁ?m%ﬁ§e$§m?orned
inside the hole, In this wa the refrigerator. 1 havin | gh .heat.

noul at 19 BFisBlart 0 FHB S mmnifrth, PR Kt FRPRRESF SEy S tigasily
efficien and anti bacterial property, .capable of bacterial eradication
and g evihig S 2Bk aF Gimantasgd evibor DR el Sha sy Sufinge

obt ai ned...15[ 0080] The hi gh-voltage wer supply part 250 (see Fi.g. 8)

whi ch r’raegﬁ‘b‘@[l%’rlé AroyEd ¢ Oﬁe\ﬁllscaﬁ’ﬁg%ef%g%ﬁ B agRcyue 8P1ENe gaterial pang
installed inside the storage conpartnent should be | ocated as a separate
conponerPP&{ibers fprihe coysaratcrie wikhrdpsshirh i approximetelribe sancas thees not
occur and, for exanple, should be connected by a thermally insulated wire
| ead, et@olimpplajaigsaiang materipksS 14 pphereinvheekit pempansat Hii 2k fvoied agrelargener
20supply part 250 is integrated with the control device 30 installed in

t he uppén sizachandhe fedmgaiate irsutagihg imgeerad 611 for dhe pastitiocwakkdl bhsi de a

control device housing conpartnent wherein the control device 30 is
houdéd, strrdgd eongmninent,ead ' hbuschbe et eahpashal i Xordhoodingglap pauhting 200 by
a connecting wire such as a wire lead via a connector so that the

connect imatedard 1 bevisraipthe kieteasednt SN2ds foart ethidd e dof Thehidwey)tiwol t age
25 power supply part 250 is not limted to the housing conpartnent of the

control reRigeegor 1 having high heat insulation property, good assembling, dismantling and
recycling efficiency, and antibacterial property, capable of bacterial eradication and
preventing from drying, and further, using less energy can be obtained.

15 [0080] The high-voltage power supply part 250 (see Fig. 8) which may be broken
due to dew condensation or freezing, etc. when installed inside the storage compartment
should be located as a separate component at a place where dew condensation or
freezing, etc. does not occur 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 control device 30 installed in the upper back
surface of the refrigerator 1 or is located inside 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 lead via a connector so
that the connection can be simply released. The located place of the high-voltage

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



45 30, and may be any place where dew condensation or freezing, etc. does
not occur, for exanple, a place which is on contact with an inside of a
storage conpartment through an insul ajsed wall. Further, by nmaking the

hi gh-vol t age power supply part 250 have wat er proof property, or |ow
tenperature resistance, the high-voltage power supply part 5250 can be
installed in any storage conpartnents inside the refrigerator 1. [0081]
In the above, it is described that the cooling plate 210 and the cooling

pl ate i ngubad bR _b@%ﬁffﬂ.a@é wadik (lﬁchnﬁéﬁs@fi@ﬁ bﬁ’i?’éé%h{%?gtc( @JestnB?o&gﬂlfé)fqg plate

210 and the cooling plate insulating material 51T such as urethane, a

vacuum i i ial I I it
conponeﬁ%§§%§£%ggfg%%ﬁghgggggg%g“%@ﬁﬁéﬁgﬁggfgﬁgﬁ%%ﬁﬁbg%ﬁg%Fémgﬁ al l ed by
f oam ng iLLhing ugethane or..a uum ipsul atin ter] etc. or by
encl osi nagﬂgséufslétg%gvﬁﬁashéﬁﬂﬁr’%f Icl:]]ﬁlfncji,g\ﬂgeclﬁu}é'tv 0 |ta¥§|.ﬂ0§fef %'ﬁ)%ﬁlﬁ?a r ?%ﬂ ]?avgt c. in the
void parts 214 fornmed in the heat conducti rts, 213 of the . cooling

bl at o > iteRbpRiperyy ol dFonS Ayt RERRte. Mk BEEI dofisg S Btk 50 (a
part _of e c%oLinqﬁgtr t runk 50% | ocat ed. at tﬁe'E§Ck surface of the

cool Png P4 OF mstillat ihgnhiipeer SPmBATmeHSs SIS RGNt h and 15 nade
into the kit conponent to be detachahly installed. In this way, the
assenbl ilASHs ALy 2bae ity dewbbedinytisopties B3 Agnd e SRR t he ar ea
that is made into the kit (for exanple, an approximately the sane size as
the coolinwdaipizaneerialSil ard wipgralbvderasd &1 the ewofing plafeolid) anddhpenndivg t hat
perfornms a predeterm ned operation such as a danper device, a deodorizing
devi ce, pdatbawubiingmagariadlp thsichms desthans, a vacpumonswatognpdnosl eneadi ng 20
repl acenent, such as a filter device, a bacterial eradication device, etc.
t hat bedomesl togethér ottd Ve ldueomporehoflJi tededmdsepsratd cpmppasseand t he ki t
conponent 512 can be detached at the tinme of breakdown or servicing, and
ser \IDceslesaghiblpinstatis bg fooming meag dilling urethhacenevicpueticsulamn aedsi | y
perfornmed; therefore, the service performance is enhanced, and further,

t he recytd. onty efdlodnegaysuth aahig diguit) b Méednsu2hr@ABREriNose. ihtthd €oidppl i cabl e
to forma cool air outlet that blows cool air into a storage 46

conpar t Rt 24 rned aleticat dbadh@lng @ek 2t B 6ethe QPRI MBRL218) hdweviehear Ki t
conponent 512. Fig. 18 is a front view of the refrigerator in a state

wher e t hgado dpﬁcﬁblemﬂ%cd@*nhg RirdRekSONE part BEHREBOBH B, truRd shhecRELSENt

invention, and Fig. 19 and Fig. 20 are front views of the electrostatic

at om 21 B9 RRARE Blrkie 69 thel dofin® bAtCinillalfy MgteRAl ATNCH DRIREY A an WhI Ch 15
installed in the refrigerator describing the enbodi ment of the present
| nVgRtI ggaﬁle[h%‘?ﬁé kit Boﬁlgc‘fneﬁ‘l{ fo BLARABERY irtAledt 1l BASa YR HOARSIEAQ! al '
out [ et or lower co
easy, and by embedding in the cooling air trunk in the area that is made into the kit (for
example, an approximately the same size as the cooling plate insulating material 511) a
functional component that performs a predetermined operation such as a damper device,
a deodorizing device, a bacterial eradication device, etc. or a 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 [0082] Now, it is applicable to form a cool air outlet that blows cool air into a storage



air outlet 534 is forned in the cooling plate insulating material 511 in
the lateral direction or in the vertical direction of a cover 300 of the
el ectrostatic atom zing 10apparatus 2f. Furthernore, there may be one or
plural side cool air outlets 531 and 532, upper cool air outlets 533 and
| ower cool air outlets 534, respectively. [0084] As described above, since
at |l east one cool air outlet (the side cool air outlets 531 and 532, the
upper cool air outlet 533 and the |lower cool air outlet 534) that cools a

st or age CpRitdRe (Yo &{ap1€X% At d aRhAD) NILCNBAMDBIRAL 5B). 1S
formed in the kltn%%conﬁBnent ngﬂ ?%EO%%%] air %utlet thé% bl ows cool air

for cool gm%}ﬁ%kﬁj&n%ev& BEE L AG8ror GOTBAIIRAL 1EABPR RATEGH Y DY

installin It conponent 5I2 wherein the e ectros I C aton12|ng

appar at Uses é%? s'the SHBY, 1191?1% (#th%T@S&?‘We}lﬁ&P F ?éancﬁ E%r 5 oﬂt

unnecessar 0 separa cool "arr—’ou |on mall 51
f th t. du lified d
Che et ks AFup ARAR R opRifE 5?50 i 3 48085 eﬁ?i%é?cﬁfcﬁ%ﬁ”pgf%?{'i case
wh t.r.ol th k 50 fl d
by a3t et Bevnanshfby Rt B  derapuiatennafiahel Bipgatne T ol

tenperature control over the storage conpartnent is given higher priority)
when t he™¥gB1%ng air trunk for the el ectrostatic atonizing apparatus 200
is shared with the cooling 25air trunk for cooling the storage

conpar t EAE3] i dnithe khenmproasnied 2o af lspstrae werer catlay oudlet 3By lﬁgeraqqolt r unk
for the el ectrostatic atom zing apparatus 200 in addition to the cooling
ai r trurfkr aglet §p4 tsrferrsqtbmdg@wgmwﬂqtmwm& reteriahel lgedhelatesel cooling air
trunk for the electrostatic atom zing apparatus 200 has only to cool the
heat di shiestion ayinfthe pertical 2tictien ¢f o venbfhef e cleowdstaicratenminge smal |, and
a cross-section area of the cooling air trunk is 5such as to provide an
ai r ol wppambfsfA00i eRurthamocs) thdare gray e olne at plitrad sidpabolngr dutlepai3t dad2
532, upper cool air outlets 533 and lower cool air outlets 534, respectively.
[0084]  As described above, since at least one cool air outlet (the side cool air outlets
531 and 532, the upper cool air outlet 533 and the lower cool air outlet 534) that cools a
storage compartment (for example, the refrigerating compartment 2} is formed m the kit
15  component 512, the cool air outlet that blows cool air for cooling inside of the storage
compartment can be formed only by installing the kit component 512 wherein the
clectrostatic atomizing apparatus 200 is provided in the partition wall 51; therefore, it is
unnecessary to separately form a cool air outlet in the partition wall 51 of the storage
compartment, production of an mnner case 1s simplified and the refrigerator 1 that is low
20  in cost can be obtained.
[0085] Ina case wherein a temperature control over the cooling air trunk 50 is
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

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



to a prescribed tenperature (approximately the tenperature where the heat
absorbing fin part 211 does not freeze, and the tenperature of the heat
absorbing fin part 211 becones | ower 4/han the tenperature of the storage
conpartment,, and noisture in the air inside the storage conpartnent can
be condensed at the heat absorbing fmpart 211 and can be 10 approxi mately
equal to or smaller than a half of that of the storage conpartnent cooling
air trunk 50 Furthernore, when the tenperature control over the heat

di ssi pat J;qwn% AirRAk fédie bRclrbRatiOMb m¥h PAPafnGIDORK QNHiEES td (e estdde
cooling air trunk is unnecessary, the damper device is al so unnecéessary;

t her ef or g hes@ kRS gzéltagg ic&rngﬁrﬂﬁ&?t.i NGindP PR dittated Wo Rt HEnE F)fr khger at or

1 that are low In cost and easy to control can be provided. 15[0086] Now,

ol ot 11 cor 1 LSRR g Rp R WOV oL B AR SRR e RO 7"

el ectrically-conducti'v : ve Tesin’or a
conduct i , qeter that, is nesistant to deca d the |ik IS
natal | el Bl ofEbBLiuh GRnd fulif AhFh PR AR R0 o ok
pr edet er mi ped, cl ear.ance. (a,predeterm ned cle nce . Fin Fig 8 ﬂpich,is
et s o Wb AP P B B DR ERTh S Os o ing hEREhmpte Borahal
vol tage can 20be efficiently applie and a power su 51 tha
ener gi z¢d el meg@t%ﬁeéﬁﬁm@g@afi%fhs A e B
generate nano-size mst is inpstalled adjacent to (adjacent to the side
sur f ace Wit 4ldjdecenet freseraditbptegmersbire shihsrheat shsodimgchn pat At kecamsti zi ng
apparatus 200 inside a high-voltage power supplg part 250. In the counter
el ect r odewgnthan thedgimpeiature pethestsdescopamaryicpaepd moistyre o thexampside a
t hrough hole) for 25spraying mst is formed in a position opposed to the
pr ot r usi tba sigEage cegpatnpel qanpesenddansed at thghest absonleing ifis paetr’d & and et beode 230.
In the diagram plural counter el ectrode opening parts 241b, 241c and 241d
ar e 0or rmpgraxmstety @wahtoenr selatet thade hald of that ofthe posigeicompappusedlitg t he
pl ural discharge el ectrodes 231b, 231c and 231d, respectively (see Fig.
6) . air trunk 50. Furthermore, when the temperature control over the heat dissipating fin
part 212 m the cooling plate 210 provided inside the cooling air trunk is unnecessary,
the damper device is also unnecessary; therefore, the electrostatic atomizing apparatus
200 and the refrigerator 1 that are low in cost and easy to control can be provided.
15 [0086] Now, the counter electrode 240 (a counter grounded electrode) formed of an
electrically-conductive material (for example, a conductive resin or a conductive metal,
etc. that is resistant to decay and the like) is installed in a place opposed to the discharge
electrode 230 via 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 cificiently applied), and a power supply 251 that energizes the discharge electrode
230 and the counter electrode 240 to generate nano-size mist is installed adjacent to
(adjacent to the side surface or adjacent to the top or bottom of) the electrostatic
atomizing apparatus 200 inside a high-voltage power supply part 250. In the counter

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

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



[0087] In the present enbodi nent, the discharge el ectrode 230 is forned
into an Sapproximately circular cylindrical shape made of foamnetal with
a three-dinmensional net structure, sugh as titaniumw th pore dianeters of
approximately 10 to 800 pm @re dianeters of 50 to 300 pm preferably, and
50 to 150 pm nore preferably) and a voi dage of approximately 60 to 90 %
(preferably 70 to 80%, and the protrusion part 231 has a shape (for
exanpl e, an approxi mately coni cal shape that tapers gradually 10 toward

the counfgfe §haRtEOdEtRH0230N WYHE BidePfn §idtal RRBIEP elePREQR TR nZTR

gradually or 1n a phased manner toward the counter el ectrode 0, wherein

the a”‘)uﬁlboﬁm‘ﬁﬁﬁzggmt A fBFﬂaQ&‘mi thie LARG %8??!16 éta:ﬁé/Péls‘?tgdgfélogpgcééeﬁrt&e’ and

whi ch are shape at electricity can be efficient to water

as cond gt(ﬁ%: igi{lgalrm}cﬁgliﬁ?:clecﬁ‘?ges% 16 | f&cltcrain& % 1§ Lﬂ%sré)g(rr{g‘/lefyglgeé; I3 ifg@g i I'y di scharged

conpare conve onal " ¢eéram C porous rm nventi ona
metal | i ; therefore ter reaches.sufficjent tq the .end of the

or ot r usi 88 Pl 1P SepritetRofinehf TS Enite shEPRECH b Tt B808 unc
nano-si ze- m st | ener at ed, cap be shqrteped, and nano:size m st can be
Gonerat dppialshe) Gl Guiicn) e BRda o0 Darkgeal WHAGIPREd mRBRPRE, o noe
t he volta?e can be efficiently applied, the anount éﬂ? nang-si ze m st

gener at ST SBRFIHE: FU5R A@ HEsmm Wthaiere damststs oiaperipatay; g S0Q e morgisi de

t he storage conpartnent, a room etc., and has an advantage that bacterial
er adi catIRCEHATIOIASPY mrreferablyand SBdo bal} por wer: PEGoBEY) adat her more, in
the present enbodi nent, since the discharge el ectrode 230 and the heat
absor bi riidaga op approgiately 60 e 9¢ Solnrelgrablbal ktoB0Ps),eind eheapratration pain each

ot her, and the discharge el ectrode 230 and the heat absorbing fmpart 211
of the ci¥dlliang shipet(érazampleanwappretiaiatay conical shapephd dapess giadedlycl ear ance
Z, the degree of freedom of the shape 49 and the |ocation of the cooling
pl atl® 2X6ward thteoulitaciatigde 2l@ahvddeh 28@nd sapersdbeased snhHpgiathegiyorand t he
| ocations of the discharge el ectrode 230, the counter electrode 240 and

t he coolihaghpicdtmadidionaind e douset ylesedde 7A0pebatmahe emviiittolavasdrr uct ur e of

each hone el ectrical appliance, such as the refrigerator 1, an air
condi t i abesmpti®f isdfrgdiahd Baiilidyebsce dBrge, and which are shaped so that electricity
can be efficiently applied to water as conductive material, and an electrical current can
be easily discharged compared to a conventional ceramic porous material or a
15  conventional metallic rod; therefore, water reaches sufﬁcieﬁtly to the end of the
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 sprayed instantly
after a voltage is applied.  Further, since the voltage can be efficiently applied, the
amount of naﬁo-size mist generated can be increased, which can sufficiently moisturize
20  inside the storage compartment, a room, etc., and has an advantage that bacterial
eradication and deodorizing can also be performed.
[0088] Furthermore, in the present embodiment, since the discharge electrode 230
and the heat absorbing fin part 211 of the codling plate 210 is separated from each other,

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

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



5it is possible to obtain the electrostatic atom zing apparatus 200 that
is conpact in size and efficient in accordance with the hone el ectri cal
appl iance. Now, as for the clearance 4 between the | ower end surface 211Y
of the heat absorbing fmpart 211 and the top surface of the discharge

el ectrode 230, since an electric current may be di scharged between the

| ower end surface 211Y of the heat absorbing fmpart 211 and 10t he

di scharge el ectrode 230 when a voltage is applied between the discharge

el ect r 0dgd3B91RAM0 HBhE 8K11B3 1AL 0G0 bPHR Htfarkf cRcid R B0V BlcedaBed i

droplets are attaching to t e surface of the discharge electrodé 230, it
I s necesgapy dnfl (RORMAGHMR o@'tti%:ach%ﬁ%e"&h%h%d@m@ iRCouhr SIEEGIY 240Sanf Ot

di scharged even in a state water droplets are attaching to the surface of

the dischar q(:ﬁ& rz‘?@'%m?ﬁ’(?ﬁeé’}ggettlﬁ%c&ﬁ&%%%ﬂa&%c&k@@f@aﬂﬁﬁo&sho“' d be

15 preferab to or even 1n State water

is accu he dis har e trode 23 an electric.curr i
not disc %ﬁ%@g @é{m@ Su@ﬁaSth% ?SéHeFeC?HCO(p roranfﬁguﬁﬁe (gsorblng

R L i Fog Bledt phhidnd Bleg o SR e RS G 00 TS bR Sisnever

since an electric current is. | | ik to be disc en water is
20made Hﬁﬁ' m%ﬁﬂﬁﬁﬂFﬁ*Em%9@$t§%gpﬂ?§§ﬁ%F @EFrogg 2%%ﬁ¥@h is also
acceptable to prevent water fronlaccunulatlng Furth it is_also
accept afH@rERsC /PRGN e ddteeremd shrlersel I 8 qﬁtbrgheaaﬁlfsom tippad Zhbeand o

accunmul ate water in a part for holdln% t he di scharge el ectrode 230 in the
el ect r odBe K Wiriaee pidhe dpolmres clpefroerdy Vasinespurglertioeureenhslaghe et c. so t hat
wat er does not attach to or accumul ate on the surface of the discharge

el ect r odtischa@ed bofsyson e lower el velee Abkbphibadgedtmbpabing dipartadl ltdnd wat er
supply neans, (or it is also 50 acceptable to configure the el ectrode

hol dfng tpadisclm?@ tlectinele B0 evlteo adiodtepaisgepkod edwewat the disclarpe dlectpalet f or
hol di ng the di scharge el ectrode 230 in the el ectrode holding part 220 even
when wat230 and thecamntdr alcelodn24thia asstatt adercaf white dapkthae geadhlirectontbde 230,
and to formthe water reservoir part for collecting discharged water in a
| ower pautfabsefbe disehaygseledtiate 23beit Wadeebssand th @adieela clRataee whki@ranr eser voi r

part does not contact with the discharge el ectrode 230).

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 larger than 4 mm. ~Further, even in 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 acceptable to configure the electrode
holding part 220 so as not to accumulate water in a part for holding the discharge
electrode 230 in the electrode holding part 220 by forming an opening or a notch, etc. so

that water does not attach to or accumulate on the surface of the discharge electrode 230

25  opposed to the heat absorbing fin part 211, as the water supply means, (or it is also



[0089] Further, it is possible to increase a degree of freedomof a
setting range of an applied voltage and the predeterm ned cl earance F (see
Fig. 8), and to easily perform generag on of nano-size mst with
certainty. Furthernore, since the thinner the tip 10section on the counter
el ectrode side of the protrusion part 231 is, the nore stably a voltage
can be applied, an electrical current can be stably discharged, and
nano-size mst forned into a radical which is stable and whose particles

are uni fRethble & dieaRt BE cROMANHIURL Yak RRAYERE A i0aRShAkedaHere, in
the present enbodi nent, the protrusion part 231 (an end shape) of the

di schar gg,g/ ﬁ&hrtf?(fgar?ﬁﬂ bfaui pRdchdt Qemr@dtboza@&h@}?ct&écxmaégemmgaﬂarts hape,

and the counter ctro |s forfmed 1nto an approximately sim |l ar

shape as))NG5QARE u%ierté‘zfceﬁﬁaﬁ a‘ié&sdqoﬂle Ra¥rhccdthddisd h?%r %ge%gl)aaés %gold gh?‘:t rode

230, having an appr oxi circular op enlng (per

countertglectﬁ%d lgg%ag¥8¥ﬁhngéﬂg %g&ﬁgg? ‘fwa§eﬁ%§ %m§e%%|onal shape of

t he protru3|on I'SC ge e ro whi ch case the
pr edet er m ned cle i S, approxi mat 201 nu 6 mm and
o vort agEEae ﬁ?ﬁﬁ% @rm hShEl R B BB R PR fobs A 46, e
pr edet er rance shoul d be approximately 1 nmto 6 mm since a
voltagetgéaﬁa?‘ @FFF%:@RIIy appl i ed and the anobunt of nano-size m st
gen erated |s reduced when the predetermned clearance F.is too |arge or
smal | . [0089]] odyppenié iepossibls tgiiacrne gelegre O ligalom 302 HeLSaRgE Ob& in an
apprOX|nateI col umar 25shape, and may be in a tabul ar shape or a
r ecessedpphehratseand Sieaysedetasnyined alersancs T @restiad)yandlogesiorsiorzy can
efficiently receive dew condensati on water dropping fromthe heat
absor bi ragnératiopaf ran@isizemhishwath cegainty. ofugthernyee, tsinga theghinaetethe épdew
condensation water in the discharge electrode 230 is in a tabul ar shape or
a r dOessedidndapihe seedyr dtvapde side of sheguegideparo23uppthy nmae stablyze m st
stably using dew condensation water for 5production of nano-size m st
W t hout woedtagd e hehpptely ae ehdaivabéircamt wat Be statdg deschabddy and nano-size

mist formed into a radical which is stable and whose particles are uniform in size can be

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

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

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

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

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

241) larger than 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 1 mm to 6 mm, and a voltage can be efficiently applied for generation of nano-size mist.

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

cannot be efficiently applied 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 columnar

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



when the portion that receives dew condensation water in the discharge

el ectrode 230 is in a recessed (depressed) shape, the discharge el ectrode
230 itself can accurnul ate the dew conglensation water, hence it is possible
to resolve | ack of dew condensation water, and further the el ectrode
hol di ng part 220 is unnecessary or can be reduced in size, and 10t he

el ectrostatic atom zing apparatus 200 and the refrigerator 1, which are
low in cost, highly reliable, and sinple in structure, can be provided.

Furt her, dlls‘fhatgbeelﬁitﬁﬁle 180 eADEBERBAY receiRicd DhadRatMek/ENdMBHBE flosy NOt
supplled to the protrusion part 231 by a foreign matter clogging in the

di schar gge abAGHERSRE 2R HRCTU WherClt sze(sm?ta pbﬁloma%déﬁfeeféwtéaﬂ iG] Supply
declines to a state wherein spraying m st cannot be perforne It may 15be

appl i cabfgeet B BE Qiébﬁh?%@eléétwcﬁrzfib'?s fnkhetaglillﬁf;éh%htggr f?he%gsts&? ﬁ%@?&%ged Here, in

t he present enbodi nen since foam neta ree-d n5|o net
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not accumul ate in the art 232 of the dis arge el ectrode 230

si nce V\d{’élrre?%ssﬂge(ﬂ?pr?ﬁ P‘?’ gges‘g‘é‘fhraég‘? %?Cnioﬁé g‘? Hﬁerl Nocalatezby jn a
short ti however, the predeterm ned clearance Z is fornmed where an

el ect ri < cQndeRsaiion & a%thea?es’é kraesedlafetraiobe lagkeoidicsctradepsadomweiende 230
and 25the water supply neans so that even if the dew condensati on water
accunul #nddustherghe @Qctgqslﬁfha@@a prrt B isabapesssashapeandie redumedin sizhedy of the
di scharge el ectrode 230 or the recession shape forned in the main body

par t10232he glgcigpstaticratemizinguappaatusi2§Omod thii refigaraged], vdtidkesn lawn disschar ge

el ectrode 230 and the water supply means when a voltage is applied between
t he di sdtighlpeclabbs anddmpR3 samdurdeatbuptogided! eBurtlaten Zi0pre&n0091]
Additionally, by controlling an applied voltage in the power supply 251 of
t he hi glemboldirage, whaes ststepyiieyeipanter 26at sufyslicd|te dier@stradidicpat o3 By g
apparatus 200 can control the generated anount of ozone or radical in

m st; t Heregfromettericloggingninsisd dikchat @ dlediicie 208 08G9 br Wheh aat cdRidRrddegr ee

that ozone or radical does not affect the human body, prevent fal se effect
of det ertharvaiérdipplpldectiek td £Saft WETBRNGHySgAAM SRRSOt Ady an
15 be applicable to provide a filter in the discharge electrode 230. Here, in the present
embodiment, since —foém metal with a three-dimensional net structure, such as titanium
with pore diameters of approximately 10 to 800 pum (pore diameters of 50 to 300 pm
preferably, and 50 to 150 um more preferably) and a voidage of approximately 60 to
90 % (preferably 70 to 80 %) is used for the discharge electrode 230, capillary force and
20  force of supplying water are large, and generally, dew condensation water dropping over
the main body part 232 of the discharge electrode 230 does not accumulate in the main
body part 232 of the discharge electrode 230 since water is sent to the tip section of the
protrusion part 231 in a short time; however, the predetermined clearance Z is formed

where an electrical current is not discharged between the discharge electrode 230 and

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



10i nside wall of a storage conpartnent, and provide the refrigerator 1
that is hygienic, highly-reliable, and that does not affect the human
body, which can spray nano-size m st 3hat can offer sterilization and
bacterial eradication effect. [0092] The cover 300 is provided in the
front surface of the electrostatic atom zing apparatus 200, which prevents
a user fromdirect contact. The front surface cover 300 15is attached so
as to cover the cooling plate 210, the el ectrode hol ding part 220, the

di schar geirfbe it the ¢ub3 GhaRrb i RemEB WIS bf elcafifchogde cRéRod&2 T or tBOd One or
pl ural openings (for exanple, a front surface opening part 515, a side

surface QP&GHASHARMLrAOPHIHE haldBodd RS 2975 dn cRArHARS reSUS hCEscPRERI NG (not
shown in the diagrans), or a | ower “surface opening (not shown inhe

di agr syt G dRE R BPERLAAR M0 BRALOXT UL, SLARSYINANAaR0user  cannot

insert a finger therern are forne surface or the both side

sur ity 1y od Q&gge&‘{ fle ﬁ&%arg%%%c%&{%%ﬁ] %dzt gﬁo&n%r’%%gr?h?%&b. nano-si ze m st

is spray I nSi a storagé€ conpar exanp e'refrigerating
conpart 2, 0Of./may.be any storage c ar.t nent t hr ough r, plural
opentnoaoDpHE AT R RL% 30 apSEEERREE B opBrriRRvGRT S Ur 2
front sur.face openings wth i mte sizes that 25a us cannot insert
a 1 ngerERSPLAER ROV REPIFY BRIT T Ptectrasiatic ahpip ne aPPaiels adSehe | over 53
surface as wel |l of the cover 300, it i s possible to spray water droplets
Chat ar EORHALUF SPRFTHSH ATELDEofPRte PiadiCAbBdR: therdets: B R8P0 he St or age
conpartnent (for exanple, the refrigerating_conpartnent 2) or any
di r ect i dRduGerpgPaR Ot 1Rdicak g raadeereed i srongeer radcalolysy ng; altest thadumprbedbst at i ¢
atom zing apparatus 200 is provided in, for exanple, a 5 back of a rear
si de, a MEdat flseredtest of degriongipey clsuefrgela companatoingge csiowpitutitgan and
further, atomzation is perfornmed by applying a high voltage, fine m st
t hatl0i s insidewil b a stonaeesioppartivent, ondth ptow idspha yweidgerhion ¢ ¢hat isdhfigreanid, on can be
performed fromthe vicinityof the rear (back) to the vicinity of the front
sur f ace Iaghlyetliabdd, and éhat dbesimge piead thelmbyarebddypwhish cemsgrapnanof vize mol i ng
i nside the storage conpartnent, and further, since the 10el ectrostatic
at om zi rthatappaiiat steril2Bion and bavterde dradivation sifper i or section, atom zation
can

f0092]  The cover 300 is provided in the front surface of the electrostatic atomizing

apparatus 200, which prevents a user from direct contact. The front surface cover 300
15  is attached so as to cover the cooling plate 210, the electrode holding part 220, the
discharge electrode 230 and the counter electrode 240, etc., and one or plural openings
(for example, a front surface opening part 515, a side surface opening (not shown in the
diagrams), an upper surface opening (not shown in the diagrams), or a lower surface
opening (not shown in the diagrams)) which are openings with approximate sizes that a
20 user cannot insert a finger therein are formed in the front surface or the both side
surfaces in the cover 300, and moisture that 1s 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



be perfornmed fromthe upper part to the down part inside the storage
conpartnent by the gravity or a flow of cool air for cooling inside the
storage conpartnment, hence nmi st of najpo-size particles can be sprayed in
approximately entire area inside of the storage conpartment. Further, by
providing the electrostatic atom zing apparatus 200 in the 15back adjacent
to the side surface of the superior section in the rear, broader usage of
the inner volume of the storage conpartnent (for exanple, the

ref ri ger @irf20@ a£@BPf thFROYer2I00, § IIRACILROB SpRlyavat{QRFIkts Bh o ik gides of

t he back of the upper shelf in the storage conpartnent (for exanple, the

ref ri gerginolglCRRrRPRY 4 ROt diredtPl It the stohe TURPhHRAENSES dx@RpRS tHche 20
refrigerator 1 are considered as places which a user does no? use much

since t GAAARS Bhbatirehi Sfthlonl AredidsB Sisideint SRflke Biiflakieiiee and store a

storage i1temt by prooviding the electrostatic atom zi ng apparat us

200 in t C ke i . l.Qr i Me f the

st orage oﬁgﬁrF%@%ﬁ?g?ﬁ@hﬁﬁﬁﬁﬂﬁg&?ﬁgﬁgﬁﬁéhgﬁp gg]?ggﬁhghg&ga%gﬁ%bg.section
of t rtnen or. th ck of t er surface. in,the

Super orb Sk B8 e AL TRCkucsle of IR pBAG Kpitied 1% JRREL cOMAREL' ] 1o dead
vol une) ikely.to. be 54 us i nsj de the storage conpartoent.can be used
vt oot ARe Bikyitafio g ptfort Ry BRIV 4 B ShIARIRRS A B BB o e

t he storage conpartnent can_ be perforned w thout .redyci ng.the.inner
o R SERTRET B BEP A drente AR Cb B PR HoBe e A s hness,
and further with a gﬁrge_Lnner vol ume can be obtained. 5[ 0095] Especial ly,

when t hethf 833 (Bpskhiodhe Yicindty of thplrant uriaerpsyigl] ofghe refgganptor 4 bym floxf ger t han
approximately 300 L (liter) with a total height of equal to or taller than

appr oxi niftceplain s cephngsinpide thendorgae Rompartoprnt, Agd dystesr, secetthon of the rear
(especially the sides of the back in the superior section of the rear) in
t he 16t orcdepsrosiahip atomizing appasptus 200 neo vidéedinraaf superagTasedting, slompeationsan  2)
| ocated in the uppernost part of the 1Orefrigerator 1 is difficult for a
user (edpaet@nngd fomdbs eppdrepartdo e dodyn art iaside Hbestdrygpemspmment by who i s
shorter than approximately 160 cn) to reach and use, and likely to becone
a the gravity or a flow of cool air for cooling inside the storage compartment, hence mist
of nano-size particles can be sprayed in approximately entire area inside of the storage
compartment. Further, by providing the electrostatic atomizing apparatus 200 in the
15  back adjacent to the side surface of the superior section in the rear, broader usage of the
inner volume of the storage compartment (for example, the refrigerating compartment
2) is made possible.
[0094]  Since the sides of the back of the upper shelf in the storage compartment (for
example, the refrigerating compartment 2} located in the superior section of the
20 refrigerator 1 are considered as places which a user does not use much since the places
are difficult for a user to reach, and to see and store a storage item therein, by providing
the electrostatic atomizing apparatus 200 in the back of the sides of the superior section
in the rear of the storage compartment, the back of the side surfaces in the superior

 section of the storage compartment, or the back of the upper surface in the éuperior

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



voi d volune; therefore, by providing the electrostatic atom zi ng appar at us
200 in proximty to the back of the superior section in the upper shelf
(for exanple, the back of the sides @4 the back of the center in the
superior section in the upper shelf) of the 15storage conpartnent (for
exanple, the refrigerating conpartnent 2) in the top shelf, the void

vol unme (dead volune) unlikely to be used inside the storage conpartnent
can be used effectively, bacterial eradication and hum dification can be

per f or meghel ssidéaht Bierapt oA HEARAR bERRI MdcNosly; he@ust Naclhg] | nner
vol unme, and cleanliness and freshness can be kept, hence the refrigerator

1 wth gh@tgen AIAmIAHMRMSHEHS i nfen? Mt PtnedNd Which is
highly reliable and capable of I nproving the shelt |ife can be obtai ned.

[0096] F\Hftﬂ&lﬁEe%ugﬁgg%@ﬁb&g?&lﬁﬁe,%%ﬁé {h%%ﬁ?g%{:cf}tl%hzéaﬂ%eélpaééﬁ%% 200 1 n

t he back near t te the superior onin the rear 1nside the

o 1 of ertry e ARl s 3BEP Bt fude AR B B hed 2 B G T he
St 30° A8 IERL, OO i PGBk R BE PSP R g % e 7
R L e s T AL A
e R ehgebel i Toahat b 500 o e b 4

particles fromthe electrostatic atom zi ng_apparatus 200 | ocated near the
appr oxi rides of girheek Epihe sEpEior SgRWnfof dha Tera ThBeIFaTREscompAagEIent dmal |y, it s
possi ble to spray mst also to the approximte center of the refrigerator
by f or maxgmplve therrefiteceting sempaaantiy leratad i8 118 ynperment agitafthei st in the
front surface (face), the upper surface and the |lower surface of the cover
300 18f trafrigetatart I wstifficule fertaowrer {aspecagyar kugew 2@ 6. chillhusy, anielderly person,
etc. who 1s shorter than approximately 160 cm) to reach and use, and likely to become a
void volume; therefore, by providing the electrostatic atomizing apparatus 200.in
proximity to the back of the superior section in the upper shelf (for example, the back of
the sides or the back of the center in the superior section in the upper shelf) of the
15  storage compartment (for example, the refrigerating compartment 2} in the top shelf, the
void volume (dead volume) unlikely to be used inside the storage compartment can be
used effectively, bacterial 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 1 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.
f0096]  Further, by placing the electrostatic atomizing apparatus 200 in the back near
the center of the superior section in the rear inside 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



10possible to provide the refrigerator 1 that can effectively perform
bacterial eradication and humdification in the whole area inside of the
storage conpartnent, wherein freshnesg is retained, and which is capable
of inproving the shelf Iife and low in cost can be obtained. [0097] No
when flammabl e or sem -flanmabl e refrigerant (for exanple, 15hydrocarbon
refrigerant (HC refrigerant), etc., and for exanple, isobutane, etc.) that
is flammabl e and heavier than air is used for refrigerant to be used in a

refri gerabiehExPafitusOV0Y  ispdcdigiyhit WiposeiblcA8 &pROWEIS: iStHRL YeiRgbhiog 20, the
di scharge el ectrode 230 and ?he counter electrode 240 of the electrostatic

at om 21 e, ARR2AGHUSrB00 A BBl AEE i SbRRLia0! bfﬁ’%"f%é’%%“gfocw od

conpartnment (for exanple i‘ger ati ng conpart ated in
t he uppe i r
conpart %ﬁ?ﬁf E;c altsfé% R B Fr b L KBRS SRS el shPoRUOLORE 30 cven
when the_re aked f refri erant does not
S el GO L ik P ERARE=S 00

Iac [ r section of.the refri ator, 1 or it takes time for
the | eakpé‘&m??sa‘ﬁwﬁﬁe clrRifays Allyizing Spparis A0 Jbpie gErthe PPRISTEE { he
el ectrostatic atom zi at us 200 ced in the superior section of
the 56 FBFFFYL %ﬁp&iyﬁ%%g]nﬁﬂp HéS‘fl%Sakéag(ld? Rt B PsEblE (2 FRIAY WY heavi er
than air, and fills the refrlgerator 1 fromthe |lower part; therefore, the
ref ri gerakiodp the ampapximatecgpisr ghthereigiaesptordtyi fapnisg thealiom guefaqegeningk of
failure occurrence due to ignition by | eaked flanmabl e refrigerant, can be
obt ai nedas[JodBY spreiipsexst %&effmntmwéﬁca (Fasek ghsi upper susfadeanchde fewati ti on wal |
51 (the rear wall or the side walls) in the rear or the sides of the
st or age sutfagraefithenever 38d ofithesiastrosthiéc atbmizinpspratdtes AloniThusgt @ppar at us 200
i nside the recession, the inner volune is increased, and the design is
enhdﬁcedmmﬁhkﬁhpsnmksh¢nﬂﬁg@ﬁ&ﬁhemﬂcnmBﬁﬁxbxW$wﬁbanmmnbﬁMKmuﬁhﬁbhhickness
of the rear wall and the side walls of the storage conpartnent, there is a
need t o and humidification in the whole area inside of the storage compartment, wherein

freshness is retained, and which is capable of improving the shelf life and low in cost
can be obtained.
[0097] Now, when flammable or semi-flammable refrigerant (for example,

15 hydrocarbon refrigerant (HC refrigerant), etc., and for example, isobutane, etc.) that is
flammable and heavier than air is used for refrigerant to be used in a refrigerating cycle,
only if the high-volitage power supply part 250, the discharge electrode 230 and the
counter electrode 240 of the electrostatic atomizing apparatus 200 are placed in a
superior section of a storage compartment (for example, the refrigerating compartment

20 2) located in the upper part (for example, the superior section of the storage
compartment located in the uppermost portion of the refrigerator 1), even when the
refrigerant is leaked, the leaked flammable refrigerant does not fill the refrigerator 1 to
the electrostatic atomizing 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 to the electrostatic atomizing apparatus 200 placed in the superior section of the



10configure the walls to have thickness as thin as possible. Therefore, in
the present enbodi nent, in order to make the size of the cooling plate 210
inthe length direction as small as pgssible, the length in the depth
direction (for exanple, the depth direction size 211L of the heat
absorbing fmpart 211 in Fig. 8) is reduced while the size in a verti cal
direction (the upper and |ower length direction in Fig. 8) or a horizontal
direction (for 15exanple, the width direction size 211K in Fig. 8) of at

| east onefrplerdtthel BR thaRSREP HRGTaBlcR oeihl isaRdvikPfhah 8/l ardi ARitRAL I Ng fm
part 212 of the cooling plate 210 is |ncreased That is, by making the

| engt h (Jef}rlgeﬁgs@fmhsm th@ﬁ)vgﬂﬁﬁ)taﬂ ﬂbfeﬁ%'tﬂ@réﬁl éat%}%ltha?ﬁs &?@%ﬂgﬁ%m@bsor bi ng

fmpart 21 Fig. 8 Iint front-back diFection (lengt tion) of

at | east si pating

fin partre [ %%%¢B§§§Ing§§g§%p§?%% ‘%ﬁgﬂﬁﬁ f%%%p§£%wgw§the | engt h
(for ex the vertical length dlrectlon in Fig. 8, or the
wi dt h sﬁggggi (mn EOEwH§? in the vertical direction (Iength di rection) or

t he hori C wi dth direct.i e Cco Ilng plate
210 Bn (HEYe Fﬁﬂh? b find & reigmionabue e patdpoud P né 16 S8abpre” (0 a
case of the he absor bi n ..part, 211, since the depth dlre t|on si ze of
the cool F?@d Falle B Ban b DeBhaLe Shins BPPAREPIG AHRRINGIRE di r ect | on
size 211K |l arge and the depth directjon size. 57 211L smal], the depth
di r ect | GHECEOsitIGRONHENE pRRATRYS LAY P@Idattbfmefpwnaﬁﬁaﬁ%ﬁrd@imlswe%édmde
smal |, and the electrostatic atom zing apparatus 200 that is conpact and
thin caringéhensignnagnhagred. | dnithis casg, siagd grercHiengiiststn it ée thedhickiese | ar ge
and the depth direction size small also in the heat dissipating fin part
212, t hefdkgprehr Wikl and theryidsi wallsod thebstore geraeiapastradrit, thenads @ hesddbect rost ati ¢
aton12|ng apparatus 200 that is small and thin can be obtai ned. [0099]
Whed0( a opafigurefhe whids todalé tigckaicss asrthinkasipssgibloyi Tactefore, titnthepaesentt | on wal |
51 (heat insulating wall) in the rear surface or the side surfaces of the
st or age emthodandmpmntordar té hake dfersigearfabocoolingiputa? tasahwhapth direstimhasas a
recession that houses at |east a part of (or

small as possible, the length in the depth direction (for example, the depth direction size

211L of the heat absorbing fin part 211 in Fig. 8) is reduced while the size in a vertical

direction (the upper and lower length direction in Fig. 8) or a horizontal direction (for

15  example, the width direction size 211K in Fig. 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 front-back direction (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

absorbmg- 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



10whol e) the electrostatic atom zing apparatus 200 is fornmed in the
partition wall 51 and (a part of) the cooling air trunk is provided in the
side of the recession), by placing ats1east a part of (or whole) the

el ectrostatic atom zing apparatus 200 so as to be housed in the recession
in the partition wall 51 that is placed |lateral to the recession, locating
the heat dissipating fmpart 212 of the cooling plate 210 inside the
cooling air trunk lateral 15to the recession, and |ocating the heat

absor bi i 1 nnpdll the2ikdthi dittcten tiheof @6 @RSiroRatR atbMsAittCagpRfitsd WAGR be
conpartment, it is only necessary to provide the cooling plate 210 of the

el ect r oshadd $nAl and ZeGecRBBRAfi@bidsniZR apﬁtrﬁtﬁezmht i G0Abhctlahd in bdh t he
direction lateral to the recession erein the electrostatic atom zing

appar at U Afnd$ hﬂhﬁ?l%qjé lf}'r}gaﬁl%ﬂﬁ: \bﬁtﬂlﬁré&ﬁ&gs&glaﬁ’éeﬁaﬂdqﬁe p heat

di ssipating fin part 21 nner to penetrate e part|t|on 20 wal | 51

in the rgean (91581&@ @ﬂ?th%%@%lés %g'fﬂ gfap%lge@%: [g["lsl éﬁr%{:ﬁ(%? dgqce

assenbly and | nst a atlon etc. e ea pe I's case, the

noat 5 ne Atk ¢ S S 5 Y B TS FHBCAT %t Funk,

and the he & ab orbing fmpart 211 and the heat di ssipating fmpart 212
shoul d be YY1 ed so as not to line in the depth direction of the

25r ef but t th df h direct ht | ef t
i ect IHF OFten Ggane 6 gpslig a1 ety 4K et oy ABL6hBH ng 1 m

pl ate (the heat Bsorblng fmpart 211), the heat dissipating fmplate (the
heat di d8fyaiine el thearsn Suszae ot sidp SuiFsgs Of BisatsrgcpuEariment m than be
installed by making the lengths in the vertical direction (the flow
di r ect | dRTETaterel @acasiwhareintsheh af 4 repessior)that dayses gt estaarf(ense t he
heat transm ssion area, 5and by making the lengths in the depth direction
(f oriOex arhsiled, the plectipstitic athmizing appartuse 0911 forted evthi partsiontdl Head
absorbing fmpart 211) short. [0100] The above is described for the case
of appl y& pgrt ohehe badingagt tawnkcis araideri in gheapqrar fathe scc@G@rd) obyt lacing b i| ger at or
1, whereas the electrostatic atom zi ng apparatus 200 of the present
i nvent i denstapatvef @ppitiodd thotleardsiati atdrhieingebpargars 200 5o is tolde twusal o a hone

the recession in the partition wall 51 that is placed lateral to the recession, locating the

heat dissipating fin part 212 of the cooling plate 210 inside the cooling air trunk lateral

15  to the recession, and locating the heat absorbing fin part 211 inside the recession or

inside the storage compartment, it is only necessary to provide the cooling plate 210 of

the electrostatic atomizing apparatus 200 in the cooling air trunk in the direction lateral

to the recession wherein the electrostatic atomizing apparatus 200 is housed, and there is

no need to provide the heat dissipating fin part 212 in a manner to penetrate the partition

20 wall 51 in the rear of the storage compartment in the depth direction, hence assembly

and installation, etc. can be easily performed. In this case, the heat conducting part

213 should be provided in a manner to penetrate a heat insulating partition between the

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

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

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



10el ectrical appliance and an appliance, etc. such as an air conditioner,
an air purifier, a humdifier, etc. [0101] (Second el ectrostatic atom zing
appar at us) Now, an alternativesgonfigurati on exanple of the

el ectrostatic atom zi ng apparatus 200 will be described. Fig. 12 is an
expl oded perspective view of an 15alternative electrostatic atom zing
appar atus 200 descri bing the enbodi nent of the present invention, Fig. 13
is a perspective view illustrating an assenbly nethod of the alternative

el ect r osfehidcgatat, mmcﬂga@pﬂﬁ:r}ﬁabuﬂasaﬂﬂlgiﬁsﬁratéﬂt] chhgseradfingat 20f), t he
present invention, Fig. 14 is a top view of the alternative el ectrostatic

at om zi nge %@zﬁ@ﬁﬁifdﬁngﬁﬁ p#RS Gehé BbA AiskPariSIHe Qhﬁmtz 8fd thefeRr @88Mking

invention, Fig 515 a sectional 20view of the electrostatic aton12|ng

appar at U290 WAl dliShrHIGa, Qb QAR AR LNl afedlont (I Mipot rostatTo

atom zi ng apparatus 200 scribing e enbodi nent of

the pr eS&f&tleXF&E'CB%%IF %ﬁ %@ nlluf.ku)a oﬁg% hQ&%cr‘éés%%é’ﬂ dt %nﬁuﬁﬁ%xg Qrfe% atic

at om zi ng appar at us tes a cross- sec 1 on
S5 SRR UL L A e 1
ol ot rost K WP pb PR b a B Ra bt TRt o1 ng t he enbodi ment of the
present L BUA o0 THe, SaTESLA0%, B0 ST aned LoyLlie Sl ar parts @S 1
apparatus 200 to the refrigerator 1, whereas the electrostatic atomizing apparatus 200 of
the present invention can be applied not only to the refrigerator 1 but also to a home
10 electrical apphance and an appliance, etc. such as an air conditioner, an air purifier, a
hﬁmidiﬁer, etc.
[0101] (Second electrostatic atomizing apparatus)
Now, an alternative configuration example of the electrostatic atomizing
apparatus 200 will be described. 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 electrostatic atomizing apparatus 200 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 is a sectional
20 view of the electrostatic atomizing apparatus 200 which illustrates 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 épparatus 200 which illustrates 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



[0102] I n the diagrans, the electrostatic atom zing apparatus 200 consists
of the '5 discharge el ectrode 230, the counter el ectrode 240 and the

el ectrode hol ding part 220, and the d§gscharge el ectrode 230 and the
counter electrode 240 are housed and installed in the el ectrode hol ding
part 220 so as to forma predeterm ned clearance (the clearance simlar to
the clearance F in Fig, 8). The discharge electrode 230 in an
approximately T-shape is formed together by the main body part 232 in a
paral | el siiviied if feMcABS iAoz iR hsiitarsdBRe g&c}mm@%@éﬁmﬁﬁﬂt Shgpe in an

axial direction of a cross-section surface of an approximately rectangle

(or an ApREaxienely a4AdARGAl mARdehBERROLEHEE BHARTA FB2T b

par al | el epi ped shape (or a py having a cross-s

in an agﬁ%o§fqﬁkgkﬁgﬁgg%gggﬁéﬂgg§% g:|-oproximately guadrangl e), which is

provi ded froma m y part 232 in the axial direction in

{ trud { 15 i mat el i ght i.t.h t toth
i al i AR o A e 2B TR i i S oM of BRRe i

an. erbnglrdRrenissirots DRI LS REpRE T4l BG Vediedehefuity bt 2. = "
0" be prigVi LA HGH SFe gap aniherRun APk ol Dart boxasd R brialaki ol

direction jn a manner to 20 _protrude at the approximately right angle with
respect Béhg ¢lectepdediolding part ?8?1?0 aia fory 2 peedeigringd clgarrase Ghaglearprse a

coni cal shape) with a cross-section surface in an approximately circular
shape (oimger laghe elgataecd! i Gigr Dul dihe sisgparge eleptgeds 330 in he approximpselyn par t
231 may be forned in a conical shape or a pyram d shape, which gets

t hi nner T-8hwaeds onwediiagether by thefmaihdodypant 882 @l eparaliadepipAi)(quatigngulanal |y,
one or plural 25 protrusion parts 231 may be provided. 60 [0103] Here, as
shovf i rprisioyg .shd®, witihen nlebgatbdshapp &r 4n 2321 dfectitreoih srokmsegtiorefietiice ofle . 230
has a length in an axial direction of X2, a width of X3 and a thickness of
X4. Fur tdneappraxieatplyatctasgle forpardppasimbies quagrangledsind whd mogtdioparkl , a
width of X5 and a thickness of X6. The length X2 of the main body part 232

i s | ongex3itihampataiielepipad shaps obopyriatied Pk hsiipa P@kd-sodfidn safide ign rati o of
X2 divided by X1 (the ratio of X2 against X1) 1s preferable when the ratio

i s equalapbx@thateBI@@and 1Bt #h Pptoxaasadly qdRhg RIBIKiK isthdNd&Pisinace it is
readily processable, and further, an amount of water supply fromthe main

body parhiddBo iR kAR RJIQpakti30 M BRdxid Akredton! iR h3Rann@M@ RotridByt har wat er
supply can be shortened (desirably, the ratio of X2 agai nst X1 should be

o, AR R O ABE e ARSI 4 Bed e 11
metal such as titanium. The main body part 232 of the discharge electrode 230 may be
m a columnar shape in an elongated shape (a long shape in the axial direction) with an
approximately circular cross-section, and the protrusion part 231 has only to be
. provided from the middle of the main body part 232 in the axial direction in a manner to
20 protrude at the approximately right angle with respect to the axial direction, and may be
in a columnar shape (or a conical shape) with a cross-section surface in an
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 electrode 240.  Additionally, one or plural

25  protrusion parts 231 may be provided.



efficiency, intensity, the amount of water supply, and the tinme for water
supply. If the ratio is too large, the intensity gets too |low. Further,
it is preferable that the thickness X® 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 15short tine
by capillary action due to better processing efficiency, a high water
absorption rate and better npisture-retaining property. For the above

reasons, [0103} heldie esehéwe HOP@l MENhe main BodydaArSRioTeleadisthak eldegbdeXl is 3
to7mMmm X2 is 30to 80 mMm X3 is4to7mMmm X4is 1.5to4 mm X5is 3 to

7 mm  angs s iaﬂeﬂ%ﬁ irf #h AidMiredfich S BENAK Geh 6f RS bhPE eniddfsd a¥ Xhe
S

approxi mately T-shape can be produced by cutting seated 20f oam netal such

as titangyRer 8hSprofubibn Bak PhE &'19@&@0%?151@9@](11%&1 SRk £l Ywilispof 05 4pdin Dy a press
| etc. [0104

wor ki ng or a | aser processing, As shown above, the discharge

ot oot Oficki ot Xe0r TG 1fzch ROMeTR Bhio WKL Bl 935 Bl AENAL BB 0P

structure, consisting o e maln in the approxi
par ald el enj h r,,t he [.OXi dy . u . Sh &?i h i.s
25e|gngdﬁghgﬁﬁuiﬁggg§ﬁ§?ﬁ’|P§§ F%ﬁf)an ‘%ﬁ%8%¥§pﬁ@¥?%ﬁg§£r a%@fﬂin t he
appr oxi el 61. paral | el epi ped s e .or the oxi mat el onji cal shape
ohrch proUhade P B B e FRaRE bt RRE Hach M APRh &t TBAS ienbed o
directiop toward the approximately right angle to the axial direction of
the e AU b E B A TOGR i Pt irtheB A8 APRRN HaREEH D BrGUR (st e nai n
body part 232 in the axial direction, and is integrally formed with the 5
mai n boddPdyatt 2350 thgapErdompart 3 hisdaan aig atttng o8 vaisseeRly 630 bhe nain
body part 232 is su Plied by capillary action. Thus, it is possible to
i ncreas e%hpﬁ@nesudﬁsi@g Yathegatt of K& aasins poehpujstha cquabto ogreenieam gunder can be
supplied to the protrusion part 231 by capillary action fromwater
at t d&hi ragualooton emglierfthare] Hinehis it lhbiarped g censkBPation of processing

efficiency, intensity, the amount of water supply, and the time for water supply. [fthe

ratio is too large, the intensity gets too low). Further, it is preferable that the thickness

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 ina

15  short time by capillary action due to better processing efficiency, a high water

absorption rate and better moisture-retaining property. For the above reasons, in the

preéent embodiment, it is approximately set that X1 is 3 to 7 mm, X2 1s 30 to 80 mm,

X3is4to7mm, X4is1.5t04 mm, X5is3to 7mm, and X6is 1.5to 4 mm. The

discharge electrode 230 in the approximately T-shape can be produced by cutting seated

20  foam metal such as titanium, etc. with a thickness of approximately 1.5 to 4 mm by a

press working or a laser processing, etc. |

[0104]  As shown above, the discharge electrode 230 is formed of foam metal having

a three-dimensional net structure, consisting of the main body part 232 in the

approximately parallelepiped shape or the approximately columnar shape which is

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



[ 0105] Further, when water is supplied by capillary action fromthe main
body part 10232 to the tip section of the protrusion part 231 in the
opposite direction to the counter el egtrode 240, since the protrusion part
231 is provided fromthe mddle in the axial direction (an approxi nate
center in the axial direction) of the main body part 232, the main body
part is divided into two (for exanple, the first main body part 237 and
the second main body part 238) with respect to a protrusion position of

the protpasilddpipas stha%é&stlae PFORIMAAD cBEicSIUBRbd RBicRYrdifRks frafihaction to

the protrusion part 231 fromtwo parts (both sides of the protrusion part

231) of ! | i i , ' 238;
) of Lhfnd bif B i o P ih tllgé)’z;uzﬁ'?ﬁretzﬁtﬁl &%Pdﬁglﬁ gB%ﬂaxB%é«?/ (E;%BE .

therefore, 1t is possible to supply nmuch water to rotrus rt 231,
i ncr ease, e .anoynt; Ao i ] I i St . t her nor e,
even when e.PherH?%or‘%xgigrggg?ﬂ%§§?¥@?p%§$%%%853%6%3%9%§§?n5%{the first
mai n bo r 37.. r th econd LN _body part 238 dges not..function
due t o caBot ui it g8l gt B B AR MRt as B BB ed R B e
seco mai n .bad 238). can supp|. er tot r ot r.usi on t 231
nence | (o e bpBRab, Gt rtevalBlie MR g D Ghekrtady B B s 231
over |on rjiods, .and to obtain the electrostati¢c ataom zi ng arat us 400
(the mi s?cl‘pgﬁ?da'@( ?@l%ﬁé?t&’r‘hs) iib} pogsiblg o mceeast ﬁ’&ﬁ&‘gﬁ‘%? Yt %\ﬁggg m st
over |ong p%%iods and 25highly reliable. 62 g01061 Further, the
el ect r osai0; by PR3 Z.agddputirsatescan g sppRljedde sheptpirisionypar &hsbv60 (a
pressi ng neans) whereby the discharge el ectrode 230 or the counter
el ect r odePRlagy a¢iign fran Wistes atfaghing eahe puséace 9fithetmriaibady patt 23220 is secured
to and held by the electrode holding part 220, and at |east the el ectrode
hol di ng [94P1] 2Zarthem@han sekaigwpeliethy cugellagactia friéw thonaindodglpatt r ode 240
and the fixing neans 260 are integrally formed to be a kit conponent,
whi dif i S232ristifed tipeskection af thelprotsusidngmet 2¥1on thxepnokis dirdvgios idhewalhts; t he
rear wall or the partition wall 51, etc.) of a storage conpartnent in the
case of dldverode 240, gpirrcattior protrukion phe23 1 isrpravided fibivathe eniddle in ths agial ai r
conditioner, since the electrostatic atom zing apparatus 200 is provided
i nsi de alimhass(ad dpproxématewestr dahe stidledirection) of the main body part 232, the
main body part is divided into two (for e_xample, the first main body part 237 and the
second main body part 238) with respect to a protrusion position of the protrusion part
15 231, water can be supplied by capillary action to the protrusion part 231 from two parts
(both sides of the protrusion part 231) of the first main body part 237 and the second
main body part 238; therefore, it is possibie to supply much water to the protrusion part
231, increase the amount of spraying mist, and spray mist stably. Furthermore, even
when either (for example, the first main body part 237) of the first main body part 237
20 orthe second main body part 238 does not function due to clogging and so on, the other
| part (the other) (for example, the second main body part 238) can supply water to the
protrusion part 231, hence it is possible to supply water stably to the protrusion part 231
over long periods, and to obtain the electrostatic atomizing apparatus 400 (the mist

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

25  highly reliable.



10etc. of a filter with respect to air flow) of an indoor unit, etc.
installed inside a room easy and conpact assenbly of the electrostatic
atom zi ng apparatus 200 (the kit conmgnent) is achieved, and easy
installation of the electrostatic atom zing apparatus 200 (the kit
conmponent) to the wall surface or the chassis is possible. [0107] Now, in
the present enbodi nent, the discharge el ectrode 230 (for exanple, 15 both
of the main body part 232 and the protrusion part 231, or only the nain

body parfoi88R) Husthb:®ti¥edectfosfatiaMomBtial apithtng260 inbhaes § HRBATh@Rabemet
structure, including the main body part 232 in the approxi mately

paral | el @qu&%%%ﬁ@aﬁ@ Wherbb\e 1R RINCANEE RIS YdCHOWPIRY cRRBR 1M &dn4s

el ongated'in the axi‘al direction, and the protrusion part 231 in the

appr oxi LAk YoRdH 3 HR!d in%ﬁghéfaﬁ%ep ih%i@?&h&)&itﬂﬁfx&héfld%?'tgcf@gﬁr&ﬂape1 the

20 approximtely pyram d shape or ‘the approxi mately conrc ape which

F hwta i ﬁﬁié%%%'%f?ﬁ@%ﬂ%‘ﬁ% Q%ﬁg?ﬁei‘%‘)g@ﬂ%g&i??%ﬁﬁ% F%S%%%ﬁ%?&%ﬁdé i ch e
_ Al g B ch 1
and s i B BgPTeFR 2o apd S R PSR Ry o R B i e

attaching to the surface of the i n_bo part 232 is, supplied by

capt |1 argygaeeh wRLD it iipRed o wAE bRt REbhafen e oty BB b %" wher ei n

t he axi al ir%ption_len t h ?ﬁaﬁz of the main body part é 2 is within the
range of ahpkibe partgen; r etoninf 24tqgpge cogmartmegt withe fase0dfhe; han 20 ti nes
the length X1 of the protrusion part. Wen the axial direction |length X2
of the rafigeHbeNL-pdivrthonmn g appliancoighwp am air sepditipnarsinggdhg engt h X1 of the
protrusion part, the main body part 232 becones too narrow and poorly

bal ancedleatigstac proguang ppRArads QB%@;pr@wdvdﬂr@ﬂeia§wﬂ%@n@di,0“@ﬁ@emﬁlriher , can
be damaged during processing or at the tinme of assenbly, etc.; therefore,
it il9 r etohieiddr withtresphel taxirdlovgi af@atindmor beingid inseallgll indide avetom, body part
232 shoul d preferably be equal to or snmaller than approximate 20 tines
(desi r aldayy afliedmpaot gascrsbipd dfdhe ¢lhatrostyip rmuimagappdatus 288 the ke | engt h X1 of
the protrusion part. Additionally, when the axial direction |length X2 of
10 t he mampohedyispahicv@Band sadyaostslioh ofitliceltctoprdt atomitihg apemgudh X1 of
the protrusion part, the anount of water supplied fromthe main body part

232 i s t200 (il conPonth®td ihdBvdll sutakesr tho thaseik & pdseibke supplied to the tip
section of the protrusion part is too long, and it takes too nuch tine to

spray ni[s107]t helsf af S pr&ienBachildiflbhieteidahired olebirdd 0 (Fhiexample, body part
232 is preferably be approximately equal to or larger than 4 tines the
I engsh  both of the main body part 232 and the protrusion part 231, or only the main body part
232) is formed of foam metal having a three-dimensional net structure, including the
main bddy part 232 in the approximately paralielepiped shape or the approximately
columnar shape which is elongéted in the axial direction, and the protrusion part 231 in
the approximately parallelepiped shape, the approximately columnar shape, the
20 approximately pyramid shape or the approximately conical shape Which‘protrudes from
the middle of the main body part 232 in the axial direction toward the approximately
right angle to the axial direction, and which is shorter than the length of the main body
part 232 in the axial direction, and 1s integrally formed wi‘;h the main body part 232,

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

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



15XL of the protrusion part. [0108] It is better when the main body part
232 is in a parallel epi ped shape since a nounting surface on the el ectrode
hol di ng part 220 is level and the posgtzion is settled at the tinme 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

| ength X1 of the 20protrusion part 231. Since it is preferable that the
mai n body part 232 receives water dropping fromthe straight above

f eed- wat Bp ofg@nfaiR BolPPart PREIs vidiih decerafid ddq@Rlth Yor BRErIHHY bRSQIALET
attaching to the upper surface through the inner part by caplllary action

to the tifnseet iman 2@fmﬁéa@heoreﬁgtma Qfﬂth@?fdmﬁ{é% pag. Malndfe PASEiRLBon It 1S
pref erabl e to |ncrease the axial direction length so as to increase the

upper s Ulr Eﬂﬂé@ 35t ZPNO%s) lghﬁ w1éﬁ?@%@ctttg ?he\g'ﬁﬁi%tﬂ 30t e MR

greater t X4 so that t ace area is |arge.

Furt her Opéhﬁ&§ 155 gec? fe PLEN 8] of 33?80 & tesﬂgﬁ&ﬁ' ggafaébﬁ%ea plies

wat er t Ion op e coun II’T'E as

h h 23 he b d
TS praf §?S§18? aC%Lﬁ%%mfsW'}ﬁ%ﬁ Bovtinell Sl HRhS) R fREe) fonild Emaff o

appr oxi n'atel i tional e 5 protru5| 1lis too
Shor t, apr\%‘T inf o7 ALY B e S e kB r%&ﬁﬂ“ﬁ%ﬂ?? figeib32 and ¢ he
counter el ectr nd t.h oce gU? ffIC It hence it is
recogni Cpﬁ%‘mgﬁééng g %%P?1§%%q§ﬁ 55%& SEYEDXI mat el y
equal to_or smaller than 7 nm 0109 Further t he t|p sectlon of the
pr ot r usi 'GA" prRRTeximate Ahidnew(dspier tonefr s tham Apprewaabe > towartEe t he
counter electrode 240 since ozone at a level that does not affect a human
body canepeihgdmeiithe pigtmgionpprty | Agdélo%lllst adwen the axird diregtiondengtbX%esfen in a
state without water (non-water supply state), and bacterial eradication
and 18eodbe imaiimlp dyfrasicd32da troorhogbigh respkct tnitic kingth M1 pf Sk@raibisiorosri, n a
pyram d shape or a conical shape. Now, when the protrusion part is fornmed
in a pyrtheaoioshtagevater sappledi foah tichmpe, bodpgatt 282 i tpo mskodritbatio it he
protrusion part 231 is in a shape that narrows and sharpens toward the

takes for water to be supplied to the tip section of the protrusion part is too long, and it

takes too much time to spray mist; therefore, the axial direction length X2 of the main

body part 232 is preferably be approximately equal to or larger than 4 times the length

15 X1 of the protrusion part.

[0108] It is better when the main body part 232 is in a parallelepiped shape since a

mounting surface on the electrode holding part 220 is level and the position is settied at

the time of installation, and further, it is better when the axial direction length X2 of the

main body part 232 is sufficiently greater than the protrusion length X1 of the

20 protrusion part 231.  Since it is preferable that the main body part 232 receives water

dropping from the straight above feed-water means by the upper surface efficiently and

supplies water attaching to 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 to

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



counter el ectrode 240, by applying a voltage to between the discharge

el ectrode 230 and the counter electrode 240 all the tinme during operation
of an appliance irrespective of with g w thout water in the tip section
of the protrusion part 231, the refrigerator 1 or a hone el ectrical
appl i ance such as an air conditioner that can perform deodorizing and 20
bacterial eradication can be obtained since m st or ozone can be sprayed
even in a case of lack of water supplied fromthe feed-water neans. [0110]

I'n the phemedhres RN FhrthdNsifeCifRSHrRAILE that AE pRitASDn pWHABN SuLies
t hi cknesses, etc.) or the cross-section areas of the external shapes of

the mai nyhee tﬁéfxg s&?ﬁ%n%@gogeh% the co%@} EiSirQLR i3 neZ35h g%ﬁﬂ&“ mat el y

t he sane, when the axial "direction length of the 25main part’ 232 is

within the, ﬁ&f@%ﬁm&g@ B%r?g%’f is! Bk $8re Q@dﬁ@%@%@@ theppo&ms%ﬁ smal | er

than 20 tines th e brotru on par processi ng

effici er}ﬁé& iﬁ % a1 to or sm qﬁg %aﬁ{)ro\lx@nﬁ IyZ?‘r‘:lﬁﬁ)lt y Ad’d](i)t?arfaa&t»g%anHbOdy part

232 to t'he pro i< on rea %ply can be
shortened Now, er ,than 20.tines, the

rai nbody %??ﬂﬁaﬁi?]sf%%ﬂr%aVOh%%@ﬁ%Ehaﬁ’P%fi?%E%.“%ﬁn 15 A BRCY W i
assanbl y325 %@0%8%&%35%%&” ' @316%3%3%5%9 ncraRoTE hegtost § 1 | g, <

which is smaller than 4 t since the upper surface area of the main
body parkeceesszed ihatihe Eﬁf’%ﬁaﬁl g@t ép bhqudipredeaaply be appipximaiels caad iher of wat er
supply to the protru3|on part 231 is snmall and a case wherein water | acks
occurs, sAwdlenthsp 7dBMnot be stably sprayed; therefore, the 10 axia
dlrectlon | engt h of the main body part 232 should preferably be equal to
or | ar gdPl@Han Marthemihs tipusectéanued the prasrusiompiait@B 1 shald peferablysiarrhe | engt h of
the protrusion part 231. Desirably, it is preferable when it is wthin the
rand€® ofandgbapen woveard Heragantet blactr@let I4bessndoutzomcptal leted that deevalok effedthan 15
times, since intensity- of the discharge el ectrode 230 can be obtained, .
and nuche lwahar beelyreab éc guphted Uy bpplying pvadtape &) tha tipaedtiod2Len fn astateort ti nme,
15wat er can be stably supplied to the protrusion part 231, and a sprayed
amount  ofithivan eatdr ZEooAwster S@plRate)) Ghe dsgeriilrralicase and dadpliyinagffactvol t age
to the discharge el ectrode 230 and the counter el ectrode 240. [0111] In

t he presgfibe oBRAMINERRM shobld el HANbIRL Apyrametshape bi 4 aitisalshaeC . Nos, used
- for the discharge el ectrode 230, which is a netallic por ous body haV|ng a
t hr ee- disRATHOPRKrusion part is formed in a pyramid shape or a conical shape, and the tip
15 section of the protrusion part 231 is in a shape that narrows and sharpens toward the
counter electrode 240, by applying 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 or a
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]  In the 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

protrusion part 231 are approximately the same, when the axial direction length of the

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



20 net structure like a sponge, the anmount of water absorption inside the
netal is approximately 2 to 5 tinmes |arger than that of what is not foam
nmetal, capillary force is larger thamgsthat in sintered netal, electrica
resistance is approximately (0.4 to 2) x 111. mand small so that
electricity can be efficiently applied to water as a conductive materi al ;
therefore, the foamnetal can conduct electricity far nore readily than a
25ceramic with large electrical resistance (the electrical resistance is
appr oxi ngtfley (thA D i the lengihthltid I?Qh'usiSﬁ past 23NGhEPRdcOSMe B erylidr ge
amount of mst, wherein setting, etc. of an applied voltage is easy and

the appligd: WRlhRAG SBMatDEIBRGTRAR maiﬁ%d}rbaﬂt%@ﬁﬁéﬁie kfindsnganer at e
nano-si ze mst surely and easily. A material with electrical resistance of

~ appr oxi r@tlgg@éa{z%n a%ﬂegtéf Qa&mg@;ygagﬁé SHhofRUCN S G4 ;As%iotfm thRQ generate

a large unt” o and orm generati én of nano-size m st

stabl y Fv%igil? ‘I?s; 13%%%] i tzﬁe)gﬁnegsl ﬁ'l%txﬁfliﬁ Bbay ;gefrle g%zaﬂ‘%{?% hﬁ% ﬂﬁ%‘w%ﬁ‘ﬂﬁ@éﬁ%ﬁt ricity

can be rea OW- pOWer r os m Zi ng appar at us

rore 1 oo AL e &b SRR LU Bl por o
[ 10 .800 . I. . 90
ARl S T AR P R R e

dramatically |larger c|logging resistance agai nsf foreign majter than a
ceranic, t%@t % HmGs: NS HEF PPRSS PRridfie it ‘éfrtge Biaubl?offytpé‘ﬁeﬁadﬂl IRHHIERAGEE not f oam
metal, hence water can be stably supplied to the protrusion part 231 from
the mai relesiiagle gap is sradl, dheermauphgl waler sEplpto the protrusopparti2dd issngll t hat 15

cl oggi ng occurs is increased when the pore dianmeters are smaller than 10
tun, theangdaraaseivheonsinevates lekd eccprsefiut mbt yanyet beysiably sprayed; (tagrglere, than 10

pm Further, since water droplets get |large and an anount of generated
nandlsi zxialidgtcticn leegth of thewhan bbepabd 282 diaridprsfsatdy be tounl tuethlatgar ger t han
800 pm the pore diameters should preferably be equal to or smaller than
800 [t mthim4 ades butequabionoentaler tham 3@ tintek ¢heviongih g€ thepovtossianypari 231. 20t he
nore water it can retain inside, it is preferable that the voidage is

| ar ge i rDesirablseit of profratde hed has eltkintthe sdngt iof eqiad i ar Imgeaghp@ b aiimes 200.
Since the foamnetal of metallic porous body with a three-di nensional net
st ruct urigit s&e tasr Eohd1RPEHAM 18I tirkesasint Oftergitfapge dlschebyerbraRm3oxanat el y 60
and 90 % etc. is used in the present enbodi nent,

be obtained, and much water can be supplied to the protrusion part 231 in a short time,
15  water can be stably supplied to the protrusion part 231, and a sprayed amount of
nano-size mist can be increased in a case of applying a voltage to the discharge
electrode 230 and the counter electrode 240.
_[0.1 117  In the present embodiment, since foam metal such as titanium, etc. is used for
the discharge electrode 230, which is a metallic porous body having a three-dimensional
20 net structure like a sponge, the amount of water absorption inside the metal is
approximately 2 to 5 times larger than that of what is not foam metal, éapillary force is
larger than that in sintered metal, electrical resistance is approximately (0.4 to 2) x 107
Q-m and small so that electricity can be efficiently applied to water as a conductive

material; therefore, the foam metal can conduct electricity far more readily than a

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



different froma conventional ceramc or sintered netal, etc. with a

voi dage of equal to 25 or smaller than 50 % nore water can be retained
inside the foamnetal conpared to theg 67 conventional ceramc or sintered
netal, etc. Thus, a | arge anmount of nano-size nmi st can be generated
efficiently [0113] It is better that the foamnetal used for the discharge
el ectrode 230 has large capillary force, less variation in the pore

di aneters and stable, and further has high 5cl oggi ng resistance, and

pr ef er abhym akPRBIYRHA! andl dah gRR¥rBredi 13FR helctnPé £ BRt Wﬁe&ﬁ@&{@ lef@bely 50 and
300 urn, and a v0|dage of higher than 70 % but equal or | ower than 80%is

desi r abl Lt 6 R is SdsPaRd %Jp{)ﬁ&f%l chﬁlbceﬁﬁﬂé Ym&i a!n@‘fft g béﬁ
t he dlscharge

el ectrodé 230 increase by using foam etal of titani'um

el ectr Odﬁe %n ?Ll)%%erdlﬁﬁéur 3hd efstl gﬁﬁa Hal%%{:/l?%hb@@es?gt ?l tage can

be reduced, attrition re5|s ance agai nst fiIne ion ur|ng operation
of ther -4 |t| c n..be |ncrea a | ong
period éﬁ%&%@%@%)ﬁ%ﬁ§DQO %@B?&nnggﬁ %Wﬁ%ﬁn ecnc%%fan egﬁggg’a rt hernore,
by usin t|t un1for the i scharge. el ectrode 23 nt .of generated
orong byPeBPDRLM o8 sph Bep it el Bpens gl bl c ST 68 be
reduced H resoIV|n t he oz % reducti o on; therefore, adverse
effect d gﬁ eﬁt&ﬁﬁlﬁeﬁgwedﬁu ém?@ ap %‘e?t&fﬁﬁ% ¢ &‘Itl)’f C?E@“@t@ﬁjrear O¥aP6Fone can
be reduced in conparison with a_case of u5|ng a ceram.c material for an
el ect r odeCiaNgls HGni7igE APRRRtHE Fhergtomighg tagssap dededlyorp bt candesaf et y
and capabl e of generating an appropriate anount of ozone can be provided.
Addltlomﬁmﬂﬁ in a case of using titaniumas foamnetal for the dlscharge
el ectrode 230, by perform ng oxidation treatnment, hydrophilia is
i ncr easdAl12iat Eterein theeresgnt embodimenththerfaam nissal pughaas titaguesgitic percbe
readily absorbed by capillary action, and water can be stably supplied to
t he 10r otdiarsétens opbetwe2B 10 anth Bah umekesa voidpgsef teteednddOsdBP Yaeto-isi ze mi st
stably for a long period of tine.
used for the discharge electrode 230. The foam metal has dramatically larger clogging
resistance against foreign matter than a ceramic, etc. with small pore diameters of 0.1 to
3 um, which is not foam metal, hence water can be stably supplied to the protrusion part
231 from the main body part 232 over long periods of time.  Since the risk that
15 clogging occurs is increased when the pore diameters are smaller than 10 um, the pore
diameters should preferably be equal to or larger than 10 pm.  Further, since water
droplets get large and an amount of generated nano-size mist is reduced when the pore
diameters are too much larger than 800 pm, the pore diameters should preferably be
equal to or smaller than 800 pm. 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 metallic
porous body with a three-dimensional net structure such as titanium with a high voidage
of between approximately 60 and 90 %, ctc. is used in the present embodiment,

different from a conventional ceramic or sintered metal, etc. with a voidage of equal to

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



[0114] The counter electrode 240 is placed with the predeterm ned
clearance F fromthe tip section of the protrusion part 231 of the

di scharge el ectrode 230 (simlarly as7n 25Fig. 8), and the counter

el ectrode opening part 241 as an approxi mately quadrangul ar 68 through
hole is fornmed in the position opposed to the tip section of the
protrusion part 231 in the discharge el ectrode 230. Now, the cross-section
shape of the tip section of the protrusion part 231 in the discharge

el ect r od@n¢dfiondl detardid RRRKGEA FREE! e dURARSAN A AimA MR BEnard Gzl iRt count er:
el ectrode opening part 241 in the counter electrode 5 230 is an opening in

an appr oghRighdaRHadiangH ar shape larger than the approxi mately
guadr angul ar "shape of the’tip section of the protrusion part 231 in the

di schar ect , td,. |y A ection of
t he prot 6§$0nI%§?§u§§%uﬁﬁ9?ﬁ%{@?@%ﬁ%@é%?@@gg§Q%8§e%@g&%&?@bes%ﬁ%%n

appr oxi i.rcul ar an 0 I shape of _ he counter
eIectrog%bg%ynﬁﬁ%%E%?Fm%gﬁgﬁﬁﬂFﬂgﬂéggﬁpgggéﬂg%ég%dgd ‘%ﬁ?sﬁﬁﬂin 10an
approximatel.y the simlar sh s the cross-segctional .shape (or an

out side s EPsERspard srtvREl: Pgruncel wHR B aP S B par ¢ 231 i n
the discharge el ectrode, 230, in which case the opepj shape may be an
openi ng 4PR" I‘Q‘ﬁfﬁg'egq ﬂ%&@ e et SLBLELER gm Ay Ve ASAURGE KR out oi de

di anet er ,shape). of the ti ectjon of the protrusion part 231 in the

di schar g%ﬂlb?‘g%ﬁ %Séfegra@fﬁe; Pgwiﬁhéméﬁéthﬂiﬁﬁs AHhBEensHy 91?01 e dighares elsrtErder ode
150penig%ppart 241 in the counter electrode 240 may be different fromthe
cr oss- seSlipaerse yasmefopmmetalnfit kandem dorihe dischasprplegtreste 23Reclesticalect i on
of the protrusion part 231 in the discharge el ectrode 230, in which case
the tip %astdtoslueto appdicptian elisyadiagp ain bertugad, attretian rseibtanegeagaingcinecode 230
may be in a pyramd shape (the cross-sectional shape (or the outside

di anét ervishtipeuring opfeeatapprold refit ghraton ladammig beditianed cirhles mpensedga shape of
the 20 counter el ectrode opening part 241 in the counter electrode 240 may
be an opewg pariddrofaise isrmadegpossihkpend adligkitityt kanhdneed. cribsthesmarte] bnadinghape of
the protrusion part. [0115] The el ectrode hol ding part 220 consists of the

el ect r odadiotsbnthe @ischarg@ blethrade 18Iy siRamdial dbgarbehtsibeine by th@enimi n body
part 232 of the discharge el ectrode 230, and a counter el ectrode housing

part 223iphaie detheSBndst woltap BiPldaEor M Beareicddbg réRvind BieRizexd Biat e
center) of the electrode housing part 225 in the axial direction
(1 ongi t ygdhid@ibn a6%on; therefore, adverse effect on a human body due to too large amount of
15  generated ozone can be reduced in comparison with a case of using a ceramic material
for an electrode, and the electrostatic atomizing apparatus 200 that is safety and capable
of generating an appropriate amount of ozone can be provided. Additionally, in a case
of using titanium as foam metal for the discharge electrode 230, by performing
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-size mist stably for a lohg
period of time.
[0114]  The counter electrode 240 1s 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 approxXimately quadrangular



direction) and that houses and holds the counter el ectrode 240. The

di scharge el ectrode 230 is provided so that the protrusion part 231
protruding fromthe nmain body part 23 in the discharge el ectrode 230
housed in the el ectrode housing part 225 protrudes into the counter

el ectrode housing part 223 via a notch part 222 such as an 5 opening hole
or a notch forned in a partition wall between the el ectrode housing part
225 and the counter electrode housing part 223. Now, if the cooling plate

210 is ttﬂiﬁ)ﬁéfﬂ%ié’i@&“&hﬁﬂﬁ@ﬂ% pdsﬂ@h%ﬁb&eﬁ 0 ARSigetiidy oﬁtﬂ@?rcﬁﬁs%h%ﬁﬁr ical
current is discharged between the heat absorbing fmpart 211 and the main

body par}31232nodisitafedilSERAE 880 €| REL! QRS B @he%ﬁ%g)f?%é {l}b 2odyn BArt 232

is held in a state water droplets are attached to per surface of

the mai whpg%g@rﬁ?aa%ii@ﬁefbﬁsc%@%@%c&sd@bﬁfsfsrﬁgﬁjﬁﬁ&i{%&q}? efore, in this

case, it 1S necessary to forman-opening or a n e not shown in

1 OBl BB LU A8l L 0P L5 SR

hol di ng preven eed-wat érneans from
accurpul atyng_inside the el ect.rode hol.din rt 220. 15[0116] That .is, by
For ming. 2 0e el RB 1 Ry ABGingRef Jie firin BGPTSR T he
fixing nmeans 260 (;the pressing.ne or the pressing, menber), and
preventﬁﬂ@HH@ﬁPEB Bﬁgg??éwEﬁg?EVﬁgﬁ%Bﬁ¥9@PF 6ﬁ§§k€9ﬁ@é?mgﬂé8rbing part
(the heat absorbjing fmpart 211) fromaccunul ating in the el ectrode

hol di ng %%Crt&odgégo‘oﬁhwoweﬁﬂw@;sh%ﬂf%@ wrtiemel e SerEsie Rartedl ibde 230
in the state the main body part 232 of the discharge 20 el ectrode 230 is
hel d by thedisghasgg ‘?lé‘ﬂ@dlﬂi@ﬁéiﬂﬁg’ beaiptan approxayately wirewlagshape.taag éhq epeapsl i ed to
bet ween t he di scharge el ectrode 230 and the counter electrode 240, it is
possi bl eshapy ¢firthy epunterelastrotle opsrareparti24k infhe tountdrelasttiode Bétipaphe in 232 in
the di scharge el ectrode 230 held by the el ectrode hol ding part 220, and

pr eMént aarepptaxdmatelydhe sinilae shapk s thebad sesedii@mhshage dorfanamtdidvedisinsiehar ge

el ectrode 230 to the heat absorbing part (the heat 25absorbing fm part
211) i n shiye)obd de tipgseptiat ef A Prothision, pasts2 ¥lan thehBsohhearchrooedZ2Metimeen 70
the I ower end surface 211Y of the heat absorbing fmpart 211, which is the
wat er suplptly care alssopeniig shiye: ohag bban gperghe it OEpe R3€kr thdneheipper surface of
the main body part 232), there is a possibility that an electrical current

i s di schasgeadcthehigape (diehd oM ARehddashans o2 iht YipokctidioMBaprodsvnbi ng fin
part 211 and the discharge electrode 230 in a case 5 wherein a voltage is

appl i ed paft Betinaeiidngredickehand e’ @loe ehd GRting3Ranst thh el ¥R frode

15  opening part 241 in the counter electrode 240 may be different from the cross-sectional
shape (or the outside diameter shape) of the tip section of the protrusion part 231 in the
discharge electrode 230, in which case the tip section of the protrusion part 231 in the
discharge electrode 230 may be in a pyramid shape (the cross-sectional shape (or the
outside diameter shape) is the approximately quadrangle), and the opening shape of the

20  counter electrode opening part 241 in the counter electrode 240 may be an opening in a
circular shape larger than the cross-sectional shape of the protrusion part.
[0115]  The electrode holding part 220 consists of the electrode housing part 225 that
houses, holds and secures the main body part 232 of the discharge electrode 230, and a
counter electrode housing part 223 provided so as to protrude from a middle (an

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



el ectrode 240 if water droplets are in a state of being attached to the
surface of the discharge el ectrode 230; therefore, it is necessary to

mai ntain a cl earance wherein el ectri gggdi scharge does not occur, and the
predeterm ned cl earance Z should preferably be equal to or larger than 4
mm 10[0117] Further, the counter electrode holding part 224 such as a
notch, a concave portion, etc. that holds a step portion 245 of the
counter electrode 240 is fornmed in the counter el ectrode housing part 225.

Addi t | ongildcYion ParIGHATRsR1288 b RIY eh CQREAHS bieBGoRaT40. Z%eggeﬁargéi ng of a hole

and so on whereto a power wire or a wire lead is connected to apply
current LisefRie80 id fobiaga SOHAL B g‘?&tﬁ%ﬁ& gp an%ﬂsnﬁﬂymaﬁ{ b&|yect rode
15conducting part 246 is connected to the hig tage power supp part
250 (Fi 5 In the
dischargg %%%ﬁﬁgﬁémgé' %%Eh%?%éﬁ%%d@nﬂ%e%§§839m3§£2 éh:agalnst and
secured t trod usin art 22 y.the fixin ans 260 (the
pressi n gprr%mtrga (;s) t\(/)ﬁge gounter g?ecfr dgh(g)us% A v1aanotc fu’t% V\z‘:} Idas@” 20 bo dy
part 232 is.hqused in . and 20hel d t he ousi n art 225, and
Phe 5 ot BB IOTEIS B %%@ﬁ%&%ﬁ%lﬂ W@ﬁésﬁmeggﬁ%‘%‘s%ﬁﬂs%sﬁﬂ%g%g part
223. onductin 280 ode. conductin t he

pr essi ngizg E%iowgeﬁggg%ﬁq E\fﬂ éégef fﬁggg(g E%\rt 232, a
spring p 3§§i 282 that |s elastlcally defo rmed and presses the pressing part
281 agaiifed-™ate meanh thaeip raseibiny thah an elegtrical %@%}édlssbarg% #WgEthg means

260 (the preSS|ng 25 means, or the pressing nenber), an el ectrode

conduct ithg ﬁ%&h@rb@aémdrdﬂr@ pad thowsin bpdy perigpa of ﬁ@ difchargh glestrogsher et 0 a
power wire or a wire lead is connected with the high-voltage power supply
part 25@30ovkgsghy maim idyqrar 23211s beld me astateawatesdroplets ane attaphed/tadtbd. The

el ectrode conducting neans conducting part 286 applies an electrical

cur rlént uppet hefadé o€ thamgen bbdcparodE? @3B igclidnge ¢egtode @3B0 aherefiowan tissippl vy
part 250 via the 5 power wire or the wire |ead, etc. Here, the conducting
menber 2f6e, ricie decasgiry hiefocmrshiopaniagd os @ nagcht etc h@otpshesaanl tlentagdreds) iy t he
fixing nmeans 260 (the pressing neans), and it is acceptable that the

- conduct ivagtoffedubfate aB84ddasfiesiprthd glepiafecididing pstt D80 toprevmbwatcsghape that a
vol tage can be applied to the discharge el ectrode 230 by interleaving the

mai n bodyp ‘E@ddtfr&ﬁzhé)ﬁée@w&wﬂnﬁlﬂni GHHLackliMilading ittRie(thdelBctyddétidldhg paxt i on) .
10[ 0119] The fixing neans 260 (the pressing neans, or the pressing nmember)
is in ajzg.

15 [0116] That is, by forming a notch or an opening in the electrode holding part 220 or

the fixing means 260 (the pressiﬁg 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 Qater from accumulating in the main body part 232 in the discharge electrode
230 held by the eIec;[rode holding part 220, and prevent an electrical current from being
discharged from the discharge electrode 230 to the heat absorbing part (the heat

25  absorbing fin part 211) in the cooling plate 210. Here, as for the clearance 7 between



cont ai ner shape, consisting of an opening portion 266 (see Fig. 14) fornmed
in a bottomsurface (or a side surface), an el ectrode pressing portion 265
fornmed in the bottom surface (or a simge surface) that presses the

di scharge el ectrode 230 against the side of the el ectrode holding part 220
from above and hol ds the di scharge el ectrode 230, or that 15 prevents the
di scharge el ectrode 230 from noving upward, a slant part 264 (see Fig. 13)
that slants toward a center direction fromthe outside so as to receive

wat er supplideg hi Rridae 1\@?&&11@81&@9!1%0{&%% BRA VI deshighaMBe (dick SGiply above)

and supply water to the nmain body par 2 of the discharge el ectrode 230

ef ficienfly 8}&@1@9%‘%1&&11:?%31@& r23@f(§§§1§;3& Ptte BRe Gﬁi‘ﬁ?bdﬁ'tyg)anlﬁ)z),f ormed in

t he bottom surface e sl de sur that 20 presses t he Side of

the el ec : r - : i 32 of the
discharJ%&%ﬁg%??%ﬁgﬁgégﬁﬁéféégxﬁgggﬁﬁg§%§§¥%§§g%ﬁ%ﬁ§?2%y%§%{é 25 of the

el ectrode_hol 4l r 20 via the conduct.i nmenber 280 f d of .elastic
body, ansﬁréc%gjt}nﬂggft%gIhng%[tagggémg {}leqmpar tangé[ilgglﬁ% argesel%c?%)\(/i i %q%s%aasg to
protrude toward roximptely the s . directiagn he.direction of the
prot rusi % erﬁ‘&ratvogé € }S,?Pgﬁ“e(fjﬁ*, lﬁei‘ﬁ%qndgg&sgl@trg%ﬁlg‘%%gaééiﬂp‘a U ty of an
approximate center_in an axial directi of a side |l of the fixing 72
moans. 2605CENE 2P dekalr iRB IS Ml £ B atrdisiiatBvurte iidiist '« ho part
of the opening part 241 of the counter electrode 240 (the step portion 245
of the cotrbeesc ckciiede 3 thorpfore i ingeserwdy Ehaemiis e gleprnenibhersinich 224 of
the counter el ectrode housing part 223 in the el ectrode hol ding part 220)
housed idleathediselimgedoes neteged ené shediradpigrarnedszoagance % fhould méierab& hol di ng
part 220, and prevents dust or foreign particles, etc. fromattaching to

t he operhernggupktotor Zatgerghart hewaount er el ectrode 240. Here, the conducting
menber pressing part 262 is in a step shape which is concave by an
appriéxi mat elly dguheatlerboubier ekeesks laddivhpart A24 kuwbsss aabtchhe cowmadct | ng
menber 280 with respect to the el ectrode pressing portion 265, and at

| east a paatidn, @fc. thae heldn dyepipogioEddierf tR&8Eunser BRctrodisBH ik forhied ietlect r ode
pressing portion 265 in a state the discharge el ectrode 230 is pressed by

t he fi Xidg@nt@eaRstra@hdubing partessi ngdarienslly, vicauitbeelearndy ebadigtingpher 280
(it is desirable that the al nost entire conducting nenber 265 except the

el ect r odel6CRRsiEdd S RRERS SPRTHaEett Powdr wikSorl Swhe U8l corhBdédlo Thus,
the di scharge el ectrode 230 and the counter el ectrode 240 are pressed 15

agai nst 2R, SRRMI Rdoted ReNSERMEGRIRLDAE UM And MclcodR@r MéctkdR fiXing neans
260 (the pressing nenber) via the conducting nmenber 280. In a state the

di sqhar g@gnﬁ%ﬁgﬁg[@ﬂ%ﬁ@%@g‘ga@ﬁ% G, lﬁﬁolﬁig@gyg&rgﬁ%gﬁﬁﬁjﬂﬁoﬁﬁ@r}ﬁd to the

el ectro part e predetermn ce F is provided

betmeenjggfgg%poggﬁ%%gg{%gﬁgvggkgﬁproxinately guadr angul ar surface of the

protrusion arge el ectrode 230 and the
[0118] In the discharge electrode 230, the main body part 232 is pressed against and

secured to the electrode housing part 225 by the fixing means 260 (the pressing means)
via a conducting member 280 in a state where the main body part 232 is housed in and
20 held by the electrode housing part 225, and the protrusion part 231 is housed 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



20 opening part 241 of the counter el ectrode 240. The predeterm ned
clearance F is set within the range of between 1 mmand 8 mm so that high
output is achieved when an el ectricalyjcurrent is conducted and that a

| arge anobunt of nano-size mi st can be di scharged. [0121] The
conducti ng nmenber pressing part 262 has a step with a thickness (the

25t hi ckness that is a thickness of shrinkage due to elastic deformation
bei ng subtracted 73 fromthe thickness) that can maintain elastic force

uhen the.coRdiess £ith IBRIMEL AR WP whceR 388 Ich id @ARREL n Hiae di scharge

el ectrode p I'ng portion formed int ottom surface of the fixing
means 260 r [ _ I er)y d. by housing the
conduct ﬁjﬁ%ﬁ %gﬁ%%rp%%é%rﬁﬁfﬁ%?g@% gﬁ%&t ﬁ%ﬁggh%gﬁ:ﬁ%é@i %r)él Stoﬂdg" conducti ng
menber 280 f.rom.above by the,di.scharge el.ectrode fyessi.-ng porti.on 265, the
Sl e L L B Do R
el ectrode hol di rt 220 and ured by el astic force of copduct i ng
rember 80Nt 01bq by ere i 3 BY S hieha e neire Suity Birt pof YRS
wherein a part is concave so as to house _the conducting nenber 280 is
formdd iRPWET gseroidhe wie dend, eifpokiricethsicaadycting anarpfier 6@ n%eﬁlstn%]g%pper
openi ng side of the fixing nmeans 260) of the conducting nmenber pressing
part 26Xonfguighise s e presied epdheld §y Shatiaing pepans 26fbdhe PISHEME W83 whi ch
al so doubl es as a positioning part so as to keep a clearance_(a distance
bet ween anddt idiasesiptablrethet the comtistinBmembgr 2Hebisovipring pebpsty kA & R FI0h of t he
heat absorbing fmpart 211 in the cooling plate 210 (for exanple, a
di st ance {apethat 2 deltaperan bd appledrta feadi@hatgstalende B30 Bk interlgevingle sur f ace
211Y of the heat absorbing fmpart 211 and the di scharge el ectrode 230 as
shown i nm&hdodPpirt B82 beanrpiitie fdraviomersddesm b adéth2AirkMicof). t he heat absor bi ng
fmpart 211 and the nmain body part 232 of the discharge el ectrode 230, and
whi alo cgo1by sdthetfRibiedn’ 28018 préseidgpricdstaiing predin aanbas s in a

container shape, consisting of an opening portion 266 (see Fig. 14) formed in a bottom

surface (or a 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 center direction from the outside so as to receive water supplied

from the water supply means provided above {(directly above) and supply water to the

main body part 232 of the discharge electrode 230 efficiently, a conducting member

pressing part 262 (see Fig. 13) formed in the bottom surface (or the side surface) that

20  presses to the side of the electrode holding part 220 and secures the main body part 232

of the discharge clectrode 230 housed in the electrode housing part 225 of the electrode

holding part 220 via the conducting member 280 formed of elastic body, and a counter

electrode cover part 261 that is provided so as to protrude toward approximately the

same direction as the direction of the protrusion part 231 in the discharge electrode 230

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



[0123] The fixing neans 260 (the pressing neans) secures the side wall,
etc. of the 20el ectrode holding part 220 in a state wherein the discharge
el ectrode 230 is housed in and held by the el ectrode housing part 225 of
the el ectrode holding part 220, and in a state wherein the discharge

el ectrode 230 is pressed agai nst the el ectrode holding part 220 via the
conducting nenber 280 fromthe upper surface opening side of the el ectrode
hol di ng part 220. Also in this case, the clearance Z between the | ower end
25 surf agearsf 260N eherésBing SRRk Wik S vefsdFone XigiRlae leakthBe pavef thend surface
211Y of the heat 74 absorbing fmpart 211) and the discharge el ectrode

230 (t heopipp@f pastrdiagele &hpwrdlepir8ieraPite 48 SSPBbh 2890 8% LOudtb/M t dr oppi ng
velocity of water dropping fromthe water supply nmeans (for exanple, the

heat absgedidug M0iPREStedlhl hbAseddng ngd ﬁﬁ&?ﬁ%ﬁh@&&dﬂ@&%l&ﬁgﬂgﬁoﬁsﬂ% )
I arr i npact

el ectrode hol ding part 220 directly below via a space, cushion

at 5t heyd 5 ﬁé%h@él@&ﬁid%%hﬂnés%ﬁ% g%@ﬁﬂgﬂg%‘&n @}ee&%fgg g]tegtg(?det Oeutsiég I??J&ect r ode

hol di ng part 2 and prevent _ ying ou i ner and

' . lv. 1 0 . h , Wwh i
STare i iR CEQRde PRRERLP LA plehely sl il BT o ' " °
di sch - de 230, wh | t ' lj,ed bet th
di schar g SMGesy Hirerpe aitd 2Pha i niar sfuRidpoll Hliere firepatyng

possibility, 10 that an ectrical current may be di scharged between the

| ower eﬂaméhﬁﬁggguﬁf??ﬂgklfﬁ@iﬂ@éﬁ”§8§§¥ﬂ}ﬁﬁgmﬁyﬁgYPHQE%ﬂéﬁ%“@He di schar ge
el ectrode 23?; therefore, the predeterm ned cl earance Z between the water
suppl y riddh&lent 8113%12%?@@%? thﬂffkélewvtéhe erusiing membar 28¢ with geppech kogfhe
absorbinq fmpart 211) and the discharge el ectrode 230 should preferably
be equal€)§08F Pressige potion 263, s amiresta parbet the eendugiing mamber 86§ not occur .
15[ 0124] (Water storage tank structure) Further, as shown in Fig. 16
and 16 g houyed indbe elgefraste psessingdiortipn 2 naottitetheplissherge tctrpde 23 ial so
applicable to configure a feed-water neans such as a water storage tank
270 to leessed by HebixmnhmeansRo0t(He fressinggmesahvia 260coptihadingrressbar@sfreans) .
Graduation marks 271 are provided in the water storage tank 270, and since
t he wat drt i20esstabledbye theaalkoRiftirscomintand mdmber Xiiadcept nimnelestrddeat a user
can see the graduation marks 271 in the state the water storage tank 270

i s i nst abhéatting ridaas c@fdicger piroR86lis holisddy. possible to confirmvisually a
time to refill water to be supplied to the discharge electrode 230. In

this cage120jy dwus,ithgdischaaguiétdddRst ane the(duitededtRidiBedrCheae@nce)
bet ween a water discharge spout 277 (a feed opening to feed water inside
t he 19at @pambiamAgecirédie B Blet@ode 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 sct
within the range of between 1 mm and & mm so that high output is achieved when an
electrical current is conducted and that a large amo‘unt 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 subtracted



25 the discharge el ectrode 230) and the discharge el ectrode 230

approxi mately equivalent 75 to the distance (the required predeterm ned
cl earance Z) between the discharge elmctrode 230 and the | ower end surface
of the heat absorbing fmpart 211 in the cooling plate 210, the equival ent
effect can be obtained. [0125] As shown in Fig. 17, in a case of using the
wat er storage tank 270 instead of 5 the cooling plate 210, by formng a
feed-wat er nmeans cover part 269 in the fixing means 260 (the pressing

nmeans) afsh e pekhedspitagcpOshihiagélRgic BlediiRg tAnebrdutindmermbédEROviat er
storage tank 270, the electrostatic atom zi ng apparatus 200 sinple in

St r uct ureadd wit\Wedpectc $he di8dhalR ARERUB Efbssiﬁglbéﬁi@h 265 ReRdan Rt er dropl et
275 dropping fromthe water storage tank 270 1s covered so as to be in an

appr oxi %%nﬁé&ﬁ@goﬁﬁl@tf&h% méins |2%@%{he Srdnk mddn®for E]h?eprlé@h%rm%%ﬁ et 275 is

covered by the feed-water Tmeans cover part 269 of the fixi'ng neans 260
(the pr i t 7 i | DSk he el ectrode
housi ngea%grb?q?ggﬁgiﬂﬁcﬁtgﬁg té%tlﬁ%%gé%gpg‘f‘h% Sg%’?éoqg%ﬁgisﬂr?%s S(k:léept ible to
f or eizgn §SUC t I s ehc . i th rroundi ng. ai--wherein
the & ecOT By T 258 A G pel St SOTBL B SUR bR 23 T g
nmeans) e installed,,he it 1S possihl 0 150btain the electrostatic
at om zi %ﬁ %B’:\?Oéityt}?ﬁz%}g ‘%@er ‘ilﬁ‘i]?a{ﬁeﬁg?ci’ip%a?%% fsécimglsﬁi&)cf@e Fﬁgﬂ% %ctrode
hol di ng 1 220.is less likely to_.get djrty, and is clean and hygi enic.
Fur ¢ ho e 57 225 enESSaedS alastt s oBltiiRte hRahet A amt er di char ge
spout 277.0of the water storage tank 270 is_covered so as to be in an
appr oxi 8t lcl §¥Eberst alen rart 25¢ (3 wared SKEPRQFHONY PV ICFFEN JARIE 1S PIEPICSP 2875 i s
covered bgrthe feed-water neans cover part 269 20 of the thing nmeans 260
(the prdespuy the sonsuctingymenkeet8ids symed ip asubfpess the oppRsitesideRe el ect r ode
housi ng part 225 of the electrode holding part 220 is insusceptible to the
sur l8undirface omthic ppereopshingisidefof the ring emppny 260 0é theeosdycting anambert he
el ectrode hol ding part 220 and the fixing neans 260 (the pressing neans)
ar e i nstpa¢ssiog partele@eati whitls parhitieloebimg plate 21i9gs pedieonedy ol whicRaBospat t er s
somewhere due to air or a flow of cool air, etc., or 25water inside the
wat er stdonbigeat apsi@dfingpart be asvatkeep dictplaate Q7disthnedeesgenahddistierge’ 6

electrode 230 and the lower end surface 211Y of the heat absorbing fin part 211 in the

cooling plate 210 (for example, a distance (the predetermined clearance Z) between the

15 lower end surface 211Y of the heat absorbing fin part 211 and the discharge electrode

230 as shown in Fig. 9)) between the lower end surface 211Y of the heat absorbing fin

part 211 and the main body part 232 of the discharge electrode 230, and which can be

set to obtain a required predetermined clearance.

[0123] The fixing means 260 (the pressing means) secures the side wall, etc. of the

20 electrode holding part 220 in a state wherein the discharge electrode 230 is housed in

and held by the electrode housing part 225 of the electrode holding part 220, and in a

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



el ectrostatic atom zi ng apparatus 200 that is highly reliable can be

obt ai ned. [0126] That is, according to the present enbodinent, in the

el ectrostatic atom zi ng apparatus 2004 si nce the feed-water neans cover
pat 269 is provided to the fixing neans 260 that covers at |east a part of
a pat hway of dropping water between a feed-water 5 neans and the el ectrode
hol ding part 220 so that water fed by dropping fromthe feed-water neans
(the cooling plate 210 or the water storage tank 270, etc.) forned

di rect| yaab®we fihpar€2 sphad g @b@aideQdtrddd 290 (thhEpR e&lreyighodel di ng part
220 to the discharge electrode 230 or the electrode holding part 220 is

not di r ggbicyablinbé HBNE &Sy ﬂnhledﬁsip{omgrveidcﬁwo%Wafe?unﬁipﬁgbﬁlré}ﬁ 1 QR Ng water,

the water droplet 275 that is dropping is 10insusceptible to foreign

mat t er A gg}é@ : ' | [ ' he

el ect rozsgﬁﬁlgﬁg? ng%%éf t %tgﬁggattﬁlégbfr P@gr%%&%g?ygge?%sﬁg réelggtpon&g means)
are instalyl ; f, -G achi ; S rge_ e r.ode 230 or
= vt o PRt BeARIE RPN 1A BN b Rl SIS R e, Vo
get dirt .cl ogging.in the. di.schar I rode 230 can he prevented, and
Phe o eals iR IR SLRERA AR B0 RER REtedE RyRRe BB RS ol ean
and hygi enic ca e.obtai,ned. [01 No i.n a case of .usi wat er storage
fank 20T ete bt e g0 ol Ptk Bnd SR R b Bdioct i cal |y
conductive, for the ter supply ans, an electrical current is not

di schar g?'@amf%?ﬁe[%m%ﬂﬁa@ewew Foee %Sn%‘éfﬁlf’hé"%tdé‘?pl%t%?eage tank 270
even when water is in a state of attachi ng to the upper surface of the

mai n bod{taghipg toths spdase af ke disdurgerdectiods 289.otenzam ltagnisapped foson to a
case of using the cooling plate 210 for the feed-water neans; therefore,

it is albsbvegpghe disphasse decdmneiZgliped theecosnist tleefardeRd0diharg ipappss#tabtyi n a

cont ai ner shape to accunulate water. In this way, it is possible to

mai Afai rihat agtedactricahewrrenh ey bicslissbarged hetween thedawengnddsuiface 2id Ynef the body
part 232 of the discharge el ectrode 230, and stably supply water to the
pr ot r usiheat ghaetbirR3fly pireAtleamn tht dRblape blectsedrtl 3P, therekyredthe Furt her, also in
a case of installing the cooling plate 210 in the 77 fixing neans 260

(t he pr esslengmimanddaradey /Clesnive@iihe Rgitdrizapplabenndifopt@inple the ldeet end
condensati on water) dropping fromthe heat absorbing fmpart 211 to be

cover ed sufa®@ 0 [ANPsaké hai ebsiriag dinglast 2 1Pynd e dschirpgeBBank 20Qhéhlhe
pressing neans), etc., the equivalent effect can be obtained.
preferably be equal to or larger than 4 mm where electrical discharge does not occur.
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 user can see the graduation marks
271 in the state the water storage tank 270 is installed in the refrigerator 1, it is possible
to confirm visually a time to refill water to be supplied to the discharge electrode 230.
In this case, by setting a required distance (a predetermined clearance) between a water

discharge spout 277 (a feed opening to feed water inside the water storage tank 270 to

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



5[ 0128] Additionally, as shown in Fig. 17, by formng a fixing nail part
268 that protrudes toward the outside direction in the fixing nmeans 260
fromthe side wall, and formng at | egst one fixing depression such as a
depression, a notch, etc. in the side wall of the el ectrode hol ding part
220 in a position opposed to the fixing nail part 268 so as to forma
fitting structure wherein the fixing nail part 268 of the fixing neans 260
(the 10pressing neans) is fit into or caught in the fixing depression
forned it thheis@hee(tMeddquéd prdBetBinfitbd OdaahQl 2 BdwBa the dRciRYedr €SSi Ng the
fixing means 260 in the direction of the electrode holding part 220, it is

possi bl elé@rddBte0kLAl kit ISR APEcdOf e hbf ablothilg ABARS 1260 thel 361
0, ‘the é?%ctrode

conducti ng nmenber 280, the discharge el ectrode 2 counter

240, and,jhe16! e LERdRY ik NGnRR Jbr by a sinple operation, which can
§ 15

be made into a kit conmponent’, only by lightly pressing the fixing neans
260 (th SSi GHIBA . t, I f the el ectrod ol n rt 220,
and <(51t t ggﬁ%@nt ﬁt[)g% I ncgﬁ)gl '3'{71 1%24 Co?éj?ﬂgsnﬁ tgj_g(‘:”gﬁeﬁ(#ﬁ)éa _ee[f“(t)l( %ﬂjhlggtgﬁg?%ect rical
app! iancie SMsdiu PRrRerBRER S5 brsd et ofar gt o Pribe fibeafon®”

. . . . 277
(the. o SRR B L R B G A EHE: GEIR S0 SPIBE K BARAE70 1 o
t he di scharge e rode 230) of the water storage tank 270 (the feed-water
means) éﬁﬂagiW@Lg?@éﬁ%?ﬁ%ﬁ%$%¥ﬁ%ﬂﬂ@“§émpW@“@é@oﬁBWH§Vb“FW§H%ﬁ@HEW%rnined
clearance Z in a range wherein it does not occur that water dropping from
the wat &P coitsanhe ghtadsdyt Forrlyer; singgay wategdroplet B85 dioppiafigen Bieeaterode 230 or
into the electrode holding part 220 due to influence 25 of the surrounding
air or #tarpgriank 2¢Q Coa?rue,g s@ a$ welel an@pprpamaie glosed wateor aplast agertt hat 78
conveys water supplied fromthe feed-water neans is unnecessary conpared
t o d0cagd thehester droplee 27 & sdowered by teafesd-(fater neseasrpder path @69vaf e fixirgr age
tank 270, etc.) is installed in a separate place distant fromthe
el ect r ogneuns 6@ ftbeprissigg appey)atha sva2O@lrarict 2Watdeoppisg meile elyededtrodm t he
feed-water neans to the electrostatic atom zing apparatus 200 via a 5
wat er passasigepixy 235 witlerclacandeko ldperprapR0ss tRussptiblpwrcithenator e, a hone

el ectrical appliance such as the refrigerator 1 or an air conditioner, or
an appl isaflcgs duistphalds, RicS il 1he bikrSurieh 4iPWhERICOS blee@EddIR 1AL 3hhedo
and the fixing means 260 (the pressing means) are installed, hence it is possible to
15  obtain the electrostatic atomizing apparatus 200 wherein a water droplet inside the
electrode holding part 220 is less likely to get dirty, and is clean and hygienic.
Furthermore, since the water droplet 275 dropping from the water discharge spout 277
of the water storage tank 270 is covered so as to be in an approximate closed state or at
least a part of fhe water droplet 275 is covered by the feed-water means cover part 269
20 ofthe fixing means 260 (the pressing means), the water droplet 275 dropping inside the
electrode housing part 225 of the electrode holding part 220 is insusceptible to the
surrounding (influence of air flow or temperature, etc.) wherein the electrode holding
part 220 and the fixing means 260 (the pressing means) are installed, hence it is unlikely

that the water droplet 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



[0130] Further, by placing the discharge electrode 230 to formthe
predeterm ned clearance Z directly bel ow the water discharge spout 277 of
the water storage tank 270, 10and by -ntegrating the water storage tank
270 in a detachabl e manner with the fixing nmeans 260, the conducting
menber 280, the discharge el ectrode 230, the counter el ectrode 240 and the
el ectrode holding part 220 into a kit conponent in a state wherein they
are positioned so as to formthe predeterm ned clearance Z, water droplets

dr oppi ng;from. t-he, wat.er Qr nk. 27 : ' ropped to the
di schar Seéeci@sﬁaé% logng iaﬁé) i3 30d rag%:sfmﬁ’elf welia Ef‘%ﬁbﬁg’?{,a){“é’gsenbl y
efficie nd . nstalli efficiency are.i oved. .ln addition,. in a case
of st ng Ot C AR iepest it o PR s Pha finediheRhE o P ng "2 70C t he
cooling plate can al so be secured to th i Xin an 60 (the

pr essi ngapﬁ’@‘élﬁlﬁfz ns%ceﬁgﬁ?@d“f’ﬁﬁ’f mEHE Cﬂi"%rd?ﬁ‘égﬁgelsé’fr%‘g@%@éﬁfﬁéémgg‘“’ﬁﬁ%i ti oned
directly bel ow the heat absorbing fmpart 211 so that dew condensati on

wat er t 0 that copera @hlsast apmrtpizp ofidrePRm Y25 B MEEhE fechh et 211 of

the cooling plate 210 falls to the discharge el ectrode 230 directly. In

t hi s Scasaeansiaad thesleptiode beldikgerrt B spethelrwaieided hu decppiogfrgnsie t he heat
absorbing fmpart 211 and the discharge el ectrode 230 should be set to be
t he predecdwatensttans @he eordimgplatsel @ pridie ofatar ywrggeddels Sfthiclvddoanehr ance Z i's
as descri bed above. 25[0131] Here, since the main body part 232 of the

di schar ghireetlpebovadbe @3Changselactrodz® 36 oo Hgatlentrodh hpdingpartiz2Oaritled  di rect i on,
and a short shape in the depth direction (the length at right angle to the
axi al didiethigerlecabdé DB dhihe kiressdahaléing ipan 220 ihet directty inftiaiced bgat omi zi ng
apparatus 200 according to the present enbodi ment can be installed in a

t hi n walthe sl 6% sat6lindiag thiedropiihg Ratenahd whee dioplet 275 diat Bulrbgse 6f t he

storage conpartnents, 5side walls form ng side surfaces of the storage
comar t B&tsSeptdNckotiBRifAmbitér abh Wddst, Tolds, etc. in the surrounding air wherein
the electrode holding part 220 and the fixing means 260 (the pressing means) are
installed, a water droplet attaching to the discharge electrode 230 or a water droplet
inside the electrode holding part 220 is less likely to get dirty, clogging in the discharge
clectrode 230 can be prevented, and the electrostatic atomizing apparatus 200 that is
15  highly reliable, clean and hygienic can be obtained.
[0127}] Now, in a case of using a water storage tank 270 (the feed-water means) made
. of resin, which is not electrically conductive, for the water supply means, an electrical
current is not 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 ofthe discharge electrode 230, in comparison to a case of using the cooling plate 210
for the feed-water means; therefore, it is also applicable to configure the electrode
holding part 220 in a container shape to accumulate water. In this way, it 1s possible 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  canbe stably sprayed. Further, also in a case of installing the cooling plate 210 in the ~



(a partition plate) that separates between the storage conpartnents in the
refrigerator 1, or a small part in the depth direction in an air
conditioner, etc., and a hone el ectrizial appliance such as the
refrigerator 1, the air conditioner, etc. or an appliance can cone down in
t hi ckness. Further, since the main body part 232 is elongated and the
surface 10area is nmade | arge, water such as dew condensati on water
supplied water, etc. can be received by a sufficient area, a sufficient
anount  ofixing n®ans BEN(tRSpdeinC pRgeN At doafigiAieihe waikikd@él 2Matl@éw etc. can
be supplied to the protrusion part 231 by capillary action, and further,

since t h&nﬂ&héﬂti@@%t%?ﬁﬁﬁ flotn b ARSAHLESHAR fet SUrbaeRoMr8@id /m Made

| arge, even when a slight foreign matter exists in water and is attached

to the sypk f ' Y t es.t l.ough a void
i nside t1 &ngiﬁlﬁféb%%sggst;aﬁ%%lg ﬂ%@‘%ﬁ&%ﬁ’“ﬁé?@:ﬁi&%ﬁ@Eﬁﬁﬁf’gé‘énB% ied to the

pr ot rusi hﬁﬁﬁﬁeﬁg&‘%ﬁhpgﬂ%hégy problem thus, a filter, etc. that renpbves
foreign tter In the dew condensati on water or the supplied water is
unnecessa and, 1:he al ect LC 1 ZLN ratus._2 nd a honme

Ge: @ll Z@ppl‘gdédtﬁ%oenaﬁ at% 558%% Flgb ?’Z,%m %gl@lg%ﬁﬁglﬁ%%&lf arp 9683thgt .

el ectric at’ ‘are cap Nno=si ze mst within
a warranty, 2 eri for..exanple,. ration of of 10 .years), lowin
cost and RS Fafites p AN TP e I B2 o A e RS o s " e
axial direction,and the.cr ss-sectiggal hape. of the main q§d part 232 in
the di scREPHS 2 Meaet 5B BB ErRasIonFUER S feR S ORch el dat h*i./{’(e Y#e size
of the surface ar pabl e of supplying water to _the protrusion part 231
can be é?\tr []‘? %IHCtB‘XF]e 3 229 i Besiian erpessdfothg B¥ing Ry part A% Famt v peri od
(for exanple, 25about 10 years) of a product. 80 [0132] Further, in
respect 8o 3 fiingiiushire heredn Br deineopikparc2 G ofithe fonge apspay 206he00,
since the main body part 232 is nade to have an el ongated shape and is
small0 j rprmmglmm{lsrﬁttmfe od eprght & the dixingrdepesssian Wraredtin ehepridst walbpon part
231 is arranged to protrude in the lateral direction (for exanple, an
appr oxi rthe elepiopdezuriding pakit 28 blyipoesping teiiSing encans A6bodhe paedtiodfthe t i s
possible to obtain the electrostatic atom zing apparatus 200 that is
conpact eakdifoda heldirlg parth22ik itas possikié whintegrallyesesurs bad had thenfitihg neeoke wal | s,
the ceiling wall, the partition wall or an installation place small in
dept h, €60, thelvondueing nidheber 2RO kihe dBchargd Bleclai 130dibeestnterneleaipde@4opde
smal | er when the protrusion part 231 is

and the electrode holding part 220 by a simple operation, which can be made into a kit

15 component, only by lightly pressing the fixing means 260 (the pressing means) to the
side of the electrode holding part 220, and attachment or incorporation of the kit
component to a home electrical appliance such as the refrigerator 1, an air conditioner,
etc. or an appliance can be performed easily.
[0129]  According to the present embodiment, since the distance between the water
20 discharge spout 277 (the feed opening that feeds water inside the water storage tank 270
to the discharge electrode 230) of the water storage tank 270 (the feed-water means) and
the discharge electrode 230 is set to have the predetermined clearance 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 mto 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



arranged to protrude in an approxi mate upper direction or an approxi mate
| ower 10direction fromthe nmain body part 232, in which case, it is
possible to obtain the electrostatic @ om zing apparatus 200 that is
conpact with a small thickness, which can be installed in the side walls,
the ceiling wall, the partition wall or an installation place small in
depth, etc. [0133] In the above, the water storage tank 270 is used for
the water supply neans, 15and the el ectrode holding part 220 that secures

or housesgordvigs #hef Qppled BbACthE Ga-wWadlr méal¥BdendcBe R ylcBnipidagntainer shape

so as to be able to collect water water; however by form ng the nmain body

part 232yQbreldle BeAGPRLORAls T RABp R 3D Whid sfcﬁﬁéeatgﬂyﬁﬁ RariailselieRi red

shape or a planar shape with 'a wdth {in the present enbodinent, as shown

in Fig. I [ I: ' ..squar e
Shape. oF B0 a B AR R B R R e AR U U i 2 T g
the main 3 ar_.th per. surface wi.th a width.J s set to be
appr oxi na &gﬁe(ﬁ%%rﬁ%a%e%% airteg ntéag*(g)%a%fg:g%f te{BT%Eétlct %% ap%aﬁu (Qy“?)ﬁrt 232
slig Iyws_leantsa_ nd thte slant. is equal .to or IQ\é%r fthan 5 de%rcees for
exanpl e) VAT PHE4S e WALCT FUVEIPERGHS SYhsanugiy JiFEeipts: atnye S5E8bo needs
not be forned in cont al ner shape that is. capable of accunmu] ati ng water,
and it i&PrIaRH ?‘Cﬁ@%@@ggﬁnﬁe{aﬂﬁ THE a8 eRARigger AHHHR a’fﬁrstlmEffGni sin a
shape (a di scharge el ectrode 81 fixing part) capable of fixing the

di schar g&rHsEe #n lﬂ’é"‘?ﬁ“(%ﬁ’e@}?%de, the main body part 232). I n
the present enbodi nent, the discharge el ectrode 230 consisting of the nmain
body parkO138b fFerther by plactgrherdisehareeieirds 23Ate &urai the pedeteaningé t
structure, and the 5 protrusion part 231 whereto water attaching to the
sur f ace @earpivg haiertlybelpwthetwagalijohatggppdited 710§ theapitel sopgatnk 840, t he

el ectrode hol ding part 220 that holds the discharge el ectrode 230, the
countler aidéytintegmiting Ghepivaterstorage tdnk 2506 b dotichdbdd amer pathtth@ fiRingo as to be
opposed to the protrusion part 231, and the water supply neans (for

exanpl e, medns 268 athe atnsbichng gpefubepai, tRd discrardehdectvatie P3Gty agatdrank 270)

that is placed directly above 10 the main body part 232 of the discharge

el ect r oddecdde 240 anp e elavabas hdldinghardl2ahargedt elmssnenda a28e ahereimncl uded,
wherein the main body part 232 is in the approxi mately rectangul ar

paral | el gy pegosiions] @ R16 b @etheDrédeeeraicdl clddrdRE 7] Aier dbpid ch t he
di nensi on of the upper surface having the planar shape is made | arge by

maki ng tdigpyihg fand e SRkershRid ek 210 ChNRSErecBR BrdppEd Rethe disBRargd MENSI ON

that receives water can be increased in
15  clectrode 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 aiso be secured to the fixing means 260 (the
pressing means) in a manner that the discharge electrode 230 is positioned directly
below the heat absorbing fin part 211 so that dew condensation water that is condensed

20 in at least the heat absorbing fin part 211 of the cooling plate 210 falls to the discharge
clectrode 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



15size by installing the main body part 232 so that the upper surface that
receives water is set to be approximate horizontal. [0134] That is,

al t hough the water droplet 275 suppli®d fromthe water storage tank 270
falls into the main body part 232 of the discharge el ectrode 230 directly
bel ow, the upper surface of the main body part 232 is in the shape having
the surface in the 20 approximately square shape with the wdth X3 and the
length X2, and is installed to be approxi mate hori zontal, hence the

dr oppi Ngel¥adagdd shape Rah hxi@CdikdttibR Gat weloR ¥hipdan iidirdcacg(i@é the main
body part 232 in the planar shape, and the water falling to the upper

surface feggth W,ﬁ?ﬁt@n@ieﬁo RS DEEr LR, 8 BB dRAAWnPARd elé3osidiem t he
surface by capiflary action, and 1s supplied to the protrusion part 231.

Ther ef Of o A NipArfaSR0 JcR5RRNIMERLent DRpEIRED! OFSNRLBliAdn RAAH 220
needs notoﬂﬁéﬁéﬁqﬁﬁg conté%ner ape nce tRe]ﬁ%é %ﬁbgtroﬂe hoﬁgﬁﬁg part
220 nee .S I | di rt 220
nas onl y P ERE SRS b loa Bl B06b A PRoShERL SRAG hipafiteid
el ectr ode, 23 en the anmpunt wat er dropping fr t he .wat er or age
Fank 270 Lo PRP G AR othe HOES s BER s b Ber i BB par
232, it s %EgJi a Hﬁ to formthe wﬁger ) discharqﬁispﬁut mherebr wat er -
can be dPPEREFYRRCITRTSCRYAIN QNEER e YASSRmRaTERenkt 2 the refigqraotlect r ode
hol di ng part 0, and to separately form a dischargi nhg neans in a | ower
part or & vl TRt e éﬁ’tﬂéﬁﬁﬁﬁt%ﬂ%ﬁ’gé% HoRSE, qifreandh RRARGEECHER i ng part
220, and sg on, thereby water can be discharged to a | gwer part fromthe
upper suiphigrcesnch pthpgefzealy 1perircpodidignengic. Wanappliancyicar paipged
outside of the electrostatic atom zing apparatus 200. 10For instance, in a
case of dawnindbisknashi t Futhearpinge thowawihodymert 232 ecloasgated andriboaurlicechar ged
along with drain water, and in a case of a refrigerator, the water can be
di sdifar geeh smskedogalvorigr suich s ded cogdesshtivatverter] Qbid (ake evf. carebe ost ed
water) Here, in a case in which the cooler conmpartnent 131 wherein the
cool er I8cdised by a sufficient area, a sufficient amount of water such as dew condensation

water, supplied water, ctc. can be supplied to the protrusion part 231 by capillary action,

and further, since the main body part 232 is elongated and the surface area is made large,

even when a slight foreign matter exists in water and is attached to the surface of the

15 main body part 232, water passes through a void inside the main body part 232 by

capillary action and is supplied to the protrusion part 231 without any problem; thus, a

filter, etc. that removes foreign matter in the dew condensation water or the supplied

water is unnecessary, and the electrostatic atomizing apparatus 200 and a home

electrical appliance that are capable of discharging nano-size mist within a warranty

20 period (for example, duration of use of 10 years), low in cost and highly reliable can be

obtained. In this case, the length in the axial direction and the cross-sectional shape of

the main body part 232 in the discharge electrode 230 should be set to such a degree

that the size of the surface area capable of supplying water to the protrusion part 231

can be ensured by supposing foreign matter in water in the warranty period (for example,

25  about 10 years) of a product.



15 housed is arranged in the vicinity of the rear surface of the storage
compartent (for exanple, the refrigerating conpartnent 2) wherein the

el ectrostatic atom zing apparatus 20080 s installed, as shown in Fig. 2, by
providing a defrosting el ectrode holding part 152 in a shape capabl e of
accunul ating defrosted water, such as by forming the heater roof 151
provi ded bel ow the cooler 13 into a container shape (a part in a shape
(for exanple, 20a container) capable of accunulating water separately from
t he heat BH32bofFurgie), in saspecs wf pistaillatgort dithel eferwsdtatit avahizingapparatis@00Ng
inside the defrosting el ectrode holding part 152 to the electrostatic

at omi zi ngnepihamainbo@Oarv23 ia niet tobivednwidntodGhyeyindds fasll if or med of a
filter or felt, etc., using capillary action, etc., the defrosting

el ect r odehidkabi inghapdepth dibettioArevah Shes iegoRasibhgarel SCishadgedaabdi ng part
220 inside the storage 25conpartnent; therefore, there is no need to

provi de plogued pothe eal@aldihediion (BREXagAS) anRphARimSS h%ﬁforﬁél%%&ﬁng @ERar t ment,

and further, the cooling plate 210 i's unnecessary hence the refrigerator 1

| ow i c@smANGod) PRt £33, R iS bb UM HAR ﬂ%i@&%&iap@tqwg[j%}ezgr@}é%mwz%d he

heater roof 151 i's provided to cover the above o ting heater

150 so tihglis debas Wath ¥GhQl ¢ '%Eés”@hfoﬁ%gh%Q%as?ﬁ%he%sfh%%nﬂ%aﬁﬁ”% drop over

the 5defrosting heater 150 |rectfy; owever, t ze or e vol une of

1, e 0 bl iy 0 0P T, B B B

requir edthIc%esrsnh? Ehe‘%féB{ﬁ (ﬁ%tciigrrll tan eenI%gdé[ Sl;ll’?alfeil" he the protrusion part 231 is
arranged to protrude in an approximate upper direction or an approximate lower

10 direction from the main body part 232, in which case, it is possible to obtain the
electrostatic atomizing apparatus 200 that is compact with a small thickness, which can
be installed in the side walls, the ceiling wall, the partition wall or an installation place |
small in depth, etc.

[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 to be able to collect water water; however by
forming the main body part 232 of the discharge electrode 230 in a rectangular
parallelepiped shape or a planar shape with a width (in the present embodiment, as
shown in Fig. 12, a rectangular parallelepiped having an approximately square shape, or

20 asquare, with a width 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 approximate horizontal (it is also
acceptable that the main body part 232 slightly slants, and the slant is equal to 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



t he vol une shoul d be determ ned in consideration of the nunber of
defrosting or defrosting tinme, etc. Further, since it is only necessary
for the defrosting el ectrode 10 hol di BY part 152 to have a size or a

vol une at a degree capable of acquiring the anbunt of defrosted water
required for m st atom zation, the defrosting el ectrode holding part 152
needs not be provided in the whole area of the heater roof 151, but has
only to be provided in at |east a part of the heater roof 151. The

def r ost i fAiginglpat} capdblerd]fikingythp disthar 5@ clestropde A0 fnt ealnaple, thoendiebody r oof
151, and there is no problemeven when too nuch 15defrosted water

accunul aps$23)d overfl ows, since the defrosted water is discharged outside
froma defrosted water discharge spout provided bel ow, hence a response at
the time when tihehdpfcras eatotmicet, tayeikiHaomselédtat Dbe csiafskias bF i@ wligct r ode
hol di ng part 152 is unnecessary and the refrigerator 1 lowin cost and

si npl e | Podtpac23y PréNobPaRhhahnedingeilec dithehfi6nR nESERLLLARRG BNt |
since the defrosting el ectrode holding part 152 that 20receives defrosted

wat ers ( t fatrudibh 8hrt 38 ORGetelo Fat ak&nefe RStukREE OPRE R B&d?cﬁa?f’/z%@ er 13

is used for the electrode holding part in the electrostati'c atom zi ng

appar at Uﬁlpﬁﬁ&i b} &ﬂn}ﬂﬁ? LOSIE Al Rlodk %ofaﬁﬁgre}?ﬁgg%ﬂd tglgtg-%‘ijdsb[}{e &Gﬁlgiggg rosting

el ectrode holding part 152 in a state o since F ost
gr adual | MeRldeS30! A€ ' I |.ding. part. 152 _keep the
defrost ed water-Porcs 5%35%#%%?54@@%@%%@5398@gﬁ%§ﬂ5%£%gH%T?%Q??WHB
250per aty _on. i r d .once ay,,.defrosted water can be kept in the
def r ost i%eg&pggeﬁﬁ%égfé%?c%mﬁ% Paf %a?’p%?ttﬁjﬁgﬁtef Sieply Mgy (for fgamy dﬁjiet i's
possi bl g t o ,stabl y,.spr 1S 0137] Especi y, hy using a heater of a
bl ack néﬁ?ﬁﬁpgﬁgﬁ¥ggngéépbﬁhwhﬁéﬁﬁ$¥a $@@k2®bt@ﬂé¥6@? scHy 2h¥st er 150,
whi is,a defrostin , ,Since frost on the cooler 13 can be
of 110; eribf 9‘%%?@&#‘?%3%9 GBS dBege LRt 30 HhBIPPBLT ST thy diselfirzd i on heat
transfer, StBQ r8te_at whjch the frost attaching to the cooler 13 drops in
a st at e BP0 gt iacipdegs pwherainsthemrpiia bogy, pas 23 Zisrip thsswaraximately t hat
defrosted water drops to the defrosting el ectrode holding part 152 only in
a st at e T6ptangudap lepined shane donggtadindheaxialalingttiomiewhichk dimensionbe used
for electrostatic atom zation. Furthernore, since the defrosted water
drops aldéhg wongr surfice having itlesplamay dbarst is nade favee by uskingrtixcwalth Jargeel t s, t he
defrosted water can be

than the thickness, and further, the dimension that receives water can be increased in

15 size by installing the main body part 232 so that the upper surface that receives water is

set to be approximate horizontal.

[0134]  That is, although the water droplet 275 supplied from the water siorage 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 installed 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 is immediately absorbed inside the main body part 232 from the surface by

capillary action, and is supplied to the protrusion part 231. Therefore, in this case, the

25  shape of the electrode holding part 220 needs not be in the container shape since the



10 kept in the defrosting el ectrode holding pat 152 for a long tine, and
m st can be stably sprayed for a long tine. In addition, by using a
fitting type heater that is integrall$2provided with the cooler 13
together for the defrosting neans, since heating fromthe side of the
cooler 13 is also possible, the frost attaching to the cooler 13 can be
heated fromthe inner side (the fitting heater) and the outer side (the
carbon heater, which is the 15defrosting heater, etc.), and the ratio of
wat er andletirodt hoiing pam 220 heddsinngadcaniulege dafer, aall singe Headdoiode hbiglndi ng part
can be set as needed. For exanple, in this case, by a user setting by a
swi tch, et 22phavirdeth @Buiehe holinthe eaiPBRBI p2602320)F thydikhardeMdi@le devi ce 30
setting beforehand and controlling an applied voltage and a tining of
vol tage apmiviiealth@fnottef wafer @RGP fréMahd Which ﬁgrage%ﬁfz'f'@@gtomﬁggef rosting
heater, predeterm ned 20 defrosted water that is required for nst
at omi zat hRcaARe: BOMRE LS it/ thE nsGPhodyparBodfhy @ﬁibm%?o' B‘r‘ﬁﬁt{?é’%m‘%?' di ng
part 152 continuously for a long tine, ‘and an ef_tc; t ?t ms c?ane O
spray£d ' i : r r [ so _acceptabl e
pray£d gRERrSd %B'uﬁ/ whcBPhHePe5h bd 91%%91‘%‘(1? %J((}ﬁ as tHe not(%S ﬁlé: iy a%,p

include a hot”gas defrost circuit that ] ylpasi3 any er?orﬁ;ature
i I [ n cool.er a
ot roat1 ng s Fe Rl SlINAERH 220 UTh StV B Bt g nas 380, et
' 4 10139] | i it i o t e to make
o a rof Pooor ST BPulRT gB R et b 'e%l%%?ﬁ%@é@w'g%e%@?ﬁﬁd e thal
fri t i tch I of shown in the diagranms), a
condens o SRy P Ao HE Blsiielrt Py Er B TLBHBY BBSEQMEe ecBRpTedEer 12

part 220 so that water is discharged outside of the electrostatic atomizing apparatus 200.

10 For instance, in a case of an indoor unit of an air conditioner, the water can be
discharged along with drain water, and in a case of a refrigerator, the water can be
discharged outside along with defrosted water.

[0135] (Use of defrosted water)
Here, in a case in which the cooler compartment 131 wherein the cooler 13 is

15 housed is arranged in the vicinity of the rear surface of the storage compartment (for
example, the refrigerating compartment 2) wherein the electrostatic atomizing apparatus
200 is installed, as shown in Fig. 2, by providing a defrosting electrode holding part 152
in a shape capable of accumulating 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 a container) capable of accumulating water separately from the heater roof 151), and
supplying the defrosted water accumulating inside 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 alsé serve as the electrode holding part 220 inside the storage

25 compartment; therefore, there is no need to provide the electrode holding part 220 inside



5(not shown in the diagrans), a deconpression device that deconpresses the
refrigerant condensed by the condenser (not shown in the diagrans), and
the cooler 13 that generates cool air81o cool the storage conpartnents by
evaporating the refrigerant deconpressed by the deconpression device, and
to attach the hot gas defrost circuit that perforns defrosting of the
cooler 13 by bypassing high tenperature refrigerant gas 10 conpressed by
the conpressor 12 to the cooler 13 via the switch valve, and passing the
hi gh t enfherstaragesonghrtinget, and figtier, cberprodiag ethtd 10 bensarpnes deicekBec t 0 the
cool er 13. [0140] Wen the hot gas defrost circuit (the bypass circuit) is
i ncl udedreifmgerdtos] trem nesost arl dmpksia sofictperdap beobgimdaf rosti ng, by swi tching
the switch val ve and passi ng hi gh-tenperature and hi gh-voltage refrigerant

conpr essgd 3y Hhﬁqqhﬁﬁﬁﬁ§&@6fmﬂi%%ﬁhmﬁﬁhb%oﬁﬁt&hﬁm@@@fﬁkc&%oh&gthe hot gas
defrost circuit wthout passing the high-tenperature and high-voltage

ref ri geriaterti80 kb ehat QERRREOK atet fallick BAR Shd¥B1ek 93 raieééncftrcﬁﬁ(ﬁ;o & P I nsi de of
the frost by heating frost attaching to the cooler fromthe surface of

the ool @ffrolfindNedird30 URERSS, olkfer B'sARE ARlvolLARdoPRE oK HHS! rosti ng
3 ;

efficiently in a short timg. 20[ 0141] Ad Itiona usi ng~a heater of

bl ack nmegi dé%oﬁh%%&ﬁl%? o b G760 orSUSTLAS tgae(geg%%% g‘[ﬁ%?r capabl e

of using ra |ant ion as the second St hd rBeans t oget her

th d
\élme; :1 ots[1 ?ang%mg%ﬁ aﬂ?)%p&tde%lg gtl% I“;at%r re(ﬁ%ﬁﬂ%r (3 It??%ﬁ}eatt%ﬁ SG@F% Ssie?%o"?n this

, b heat d defrosting
e
insid def de hal di t unnecessary to
;)P?)i/i ge_t%%ﬁétgﬁ rtr?%é Irfgg ?‘g&‘ﬁrﬁgﬁ%&ﬂ% o1 &g‘ aréarV 7 tlhag?é‘f%]lngf CHR$ n cost  and

truct can be obtai ned. Here, is also acceptable to use a
Eﬂgs d?%ff H%Piirﬁ'f%ﬁ@ e agige ga@ryobupe i %ﬁigrfte ceprile plarquring the ameynt whi ch

|s the first defrostin
of deitrosted water req%ired 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 accumulates and overflows, since the defrosted water is discharged
outside from a defrosted water discharge spout provided below, hence a response at the
time when the defrosted water overflows from the defrosting electrode holding part 152
is unnecessary, and the refrigerator 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 Jong time. Therefore, even when a defrosting

25  operation is performed once a day, defrosted water can be kept in the defrosting



nmeans, for a heating neans to heat frost or defrosted water inside the
defrosting 5el ectrode holding part 152. In this way, it IS unnecessary to
provi de a heating neans separately, &fd the refrigerator 1 that is

i nexpensi ve and capabl e of collecting defrosted water efficiently, and
further, spraying m st stably can be obtained. [0142] Here, as for

energi zation control of a heating neans, a m st spray switch 60e for
actuating the electrostatic atom zing apparatus 200 is forned in the

cont rol ¢enimidedoldigg pest B2 fod ailongaithe, omtl itsiapdssdde 6f stahly sprepionig. and cl osi ng
door (for exanple, the refrigerating conpartnment door 7) that is provided
so as t d0ddVer Exspecogbnbngsiog adefteoof a lack aediuof suah a4 ocahen beatpactcnent (f or
exanple, the refrigerating conpartnent 2) in the refrigerator 1, and the
heat i ng foedrsdef@stitpeheatt Uao achibly iscodifroatihg fgadsheincd SbstoprihycMrtich 60e. |t
is applicable that the electrostatic atom zing apparatus 200 is energi zed
150nly fah ba dffideetyenholiddeorh itiesutfAes of 1he et burkite Y rédhiiciihe@PRarsFer,
controlled, or only for a set tine by configuring in such a manner that a

user scanhakfte b ¥hith SRUFG0 2@RBIAL bR LB W drbpdind SEARSLRS: cBisbBeet er m ned
time. Further, it is also applicable that the heating neans is operated

onl'y forihaeRirE4RLEHIMANG IS that dERREN GhicP Bropt E&h@ﬁgﬁ{)ﬁgﬁ%ﬁecﬁbﬁ’éi ng of

t he opening and cl osi ng door  of the storage conpart erein the

el ectr O%{o%ihggggqgg Bhi'ifd s@aw@fﬁésleﬁn@ﬁgesnﬁn h@{jﬁg'sﬁge ?ﬁ!vaer bil g case,

it is applic at “an energi zation tine o at'i ng neans nay be set

by an eXReLLMN e i GuPSERRERARd. ralArine L IBY AR LLSLY 3oL, Lhe time by

onesel f Within the range o € pre ermne {
LOL3] o3P e, R SRS R S PONS WRaRR 1
via 19 f iklegjg 1rn’1:h<=zfl Hgﬁés%gg %}egt?‘{)dee}rlloqdigfg pat 152 for a long time, and mist can be stably
sprayed for a long time. In addition, by using a fitting type heater that is integrally
provided with the cooler 13 together for the defrosting means, since heating from the
side of the cooler 13 is also possible, the frost attaching to the cooler 13 can be heated
from the inner side (the fitting heater) and the outer side (the- carbon heater, which is the
15 defrosting heater, etc.), and the ratio of water and frost which are falling to the
defrosting electrode holding part can be set as needed. For example, in this case, by a
user setting by a switch, etc. provided on the control panel 60, or by the control device
30 setting beforehand and controlling an applied voltage and a timing of voltage
. application, etc. of each of the fitting heater and the defrosting heater, predetermined
20 defrosted water that is required for mist atomization and moderate can be kept in the
defrosting electrode holding part 152 continuously for a long time, and an effect that
mist can be sprayed more stably is obtained.
[0138]  Further, it is also acceptable to include a hot gas defrost circuit 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



87 the defrosted water conveying part may be directly connected to the

el ectrode hol ding part 220, or nay be allocated inside the el ectrode

hol di ng part 220 when the el ectrode h&fl ding part 220 is provided in the
storage conpartnment. Additionally, by setting that defrosting of the
cooler 13 is perforned periodically (for exanple, at |east once or nore 5
times per a day), lack of water supply to the electrostatic atom zing
apparatus 200 does not occur, and water droplets nade into nano-size m st
can be sdadtustinsupphs. ed i nsi de the storage conpartnent (inside the
refrigerator). Now, even when the cooler conpartnent 131 or the cooler 13
i s apar t[0fiB@Im tlhehis taeay s Loanablt KERbkone b edfrigéhenel R hpednbittgdhom zi ng
apparatus 200 is installed (for exanple, in a case in which the 10storage

compar t nifiks e aipieskhiel 2ah@Cdoh@sésatd Lreli Q] HGviddPAAL st #Aniis thenst al | ed
is placed in an upper part, and the cooler conmpartnent 131 or the cool er

13 i s plfaggdmk)) adoh@@kertHit BB8eREs the 3LPLAGAL &ﬂﬁﬁ@é’s&ﬂrﬁ?ﬁﬁ'dﬁ rdsQ¥ery part,
or in a case in which the storage conpartnment wherein the electrostatic

at omiszi NgoARRMAH YR: ﬁgg‘ain%} NREAhh RGP i de@oﬁg}eg’é’é@ Eh&%%ggepz{ntt he

refrigerator 1 and the cool'er conpartnent 131 or t cool er 1's 15

P oy Qe s§aby B IRGEOT (b S ALPAGHE AIBARITSA by {RRER P2r| ©F Lhe

refrigerator maki ng ros onveylng part to have a

ot et ARRELS 1 LB 5SRO bt o1

supplied,to the el.ectrqstatic atojm zin paratus 200 wi fhout an

i F11 culdeompsealdn (e A Bt oo P Brtnch e bicias fan cira tet ¢ ne
defrosted ter, 20conveyin art freezes, it is applicable to insulate the
sur r oundi°HGTBY d¢ tl&%f)?ﬁ?ﬁ%&%% by by g high ISHIPETagYTe FlBETaNtZa8n ar ea
where freeze ma&/ occur by providing a_heat insulating material in the

sur rundeRpressed by thsicaawraseyr Heptbseasderidres thesmiiel) valye padwapsingihieyi ng t he
defrosted water conveying part in a heat insulating material of the
partiti SREHEMpeEtared Jﬁﬁtanggso:mmres&qo@cm|cp5nprqssca I2d4e ¢hengoetesilp. t he
refrigerating conpartnent 2 and the 88 vegetable conpartnent 5 are pl aced
in the dppH pWihen die hdigas défrasyerativithabyrascooiug) isfiogluddeinrtiis mageerat | ng
conpartment and a cooler for the vegetable conpartnent are also placed in
t he uppen apasetofgierfohmingelkefivgiezabpswitckisg te swiwhvalve aodphwingl3 for the
freezing conpartnment 6, and the cooler for the refrigerating conpartnent

and t he higieteapefapuretané highvedapabifdgeranpanipressed by theabhpeatad?2 n a back
side of the refrigerating conpartnent 2 and the vegetabl e conpartnent 5,

Si ndé& t hikreckdf roobit coglee] Eatthoter dwolddirag chanit withaut asqii@ieded in the upper
rear surface of the refrigerator 1 (the cooler for the refrigerating

conpar t g teaipdrdoine 160 Glodtvdlke ibgaamabal) @nasrPart iﬁf?ﬂs'ﬁsitﬁé @ @kkocated in
the back side of the refrigerating conpartnent 2 and the vegetable
conpar t mRRt fr&h, inMBEH thB Srost by heating frost attaching to the cooler 13 from the surface
of the cooler 13 by high-temperature refrigerant, and perform defrosting efficiently in a
short time.
20 [0141] Additionally, by using a heater of black medium (a glass tube heater, etc.)
such as a carbon heater capable of using radiant heat transmission as the second
defrosting means together with the hot gas defrost 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 150, which is the second defrosting means, also as a heating

25  means that heats frost or defrosted water inside the defrosting electrode holding part 152,



10el ectrostatic atom zing apparatus 200 is installed in the refrigerating
conpartnment 2 or the vegetable conpartnent 5, the |length or arrangenent of
the defrosted water conveying part ca® be shortened and sinplified, and
the refrigerator 1 lowin cost, sinple in structure, w thout problem even
when defrosted water overflows can be obtained. 15[0145] As for the

el ectrostatic atom zi ng apparatus 200, a m st spray switch 60e for
actuating the electrostatic atom zing apparatus 200 is forned in the
control panaine6esinyso ptdvidt 4 Feating nfenoniepstatdiaaad dfe raftigepest NBwaid cl osi ng
door (for exanple, the refrigerating conpartnment door 7) that is provided
SO as tocavoxed sitipé iapE0LINE: @h belt®tdificant He, fiis alsofacépfdb® BU9Re G OYPALL Ment
(for exanple, the refrigerating conpartnment 2) 20in the refrigerator 1,

and the gibegtin O5d tighs AdRIT: ZirdAG W&%&QQ Widh Q%@ﬁ%ﬂ@éﬂ?ﬁtiﬁ%

controlling the m st spray switc It is applicable that t

el ectros i oC fr b Q4 Zid I L.Z ;
n@dns fcﬁ*_a%t\%\r}?"ﬁeeﬁﬁﬁ@ﬁ}_@ét%stzgpdéﬁ%sﬁ;ﬁgf]a@%réﬁgd@ﬁg ﬂeﬁggtpge d.

predeterm ned tine en the mst spray swt e 1s contro or the

el ecty osfiatiddeHo a. gﬁéﬁglﬁ?pq{l%%iy %vag,qp is! FhnQRSL ‘?od%ﬁ.(}idlé afh%zﬁ%n%,mlig st 1 e by

configuring that er can arbitrary set an operation‘ti I'n a range

ol ot oo RIS ALARML b TR S BEL ncibol PGB LRI gimeblea

el ectrostatic dtom z ar at us 1'S 0p

predet er i n j i.n,conjunction wth eni .cl.osing of the opening
and cIo§?ﬁ§F%§%FH§’aP%éH§#’FQ&Q“EHWE&ﬁ?ﬁ@ﬁ?“&%QB%FWdthe el ectrostatic

atom zi. paratus 200 is.installed. so.in this case, it is applicable
t hat anqg%%ﬁgigg??éﬁ ?ﬁ?@“ﬂﬁﬁpﬂéogwgéﬁﬁh§?%miEmﬁﬁoﬁﬁﬁﬁﬁﬂﬂéﬁﬁﬁP%é 200 may
‘be set by an Sexperiment, etc. beforehand, or a user may arbitrary set the
time by 'BhELEING flepfresaticalonyengrapp @iy 08 ds Brmed duthe icppirolipanelitd set

bef or ehand. . : .
10~ mstalled in a front surface of an opening and closing door (for example, the

refrigerating compartment door 7) that is provided so as to cover an opening of a front
surface of a storage cdmpartment (for example, the refrigerating compartment 2) in the
refrigerator 1, and the heating means can be actuated by controlling the mist spray
switch 60e. It is applicable that the electrostatic atomizing apparatus 200 is energized

15 only for a predetermined time when the mist spray switch 60e is controlled, or only for
a set time by configuring in such a manner that a user can arbitrary set an operation time
within a range of a predetermined time. Further, it is also applicable that the heating
means is operated only for a predetermined time in conjuncfion with opening or closing
of the opening and closing door of the storage compartment wherein the electrostatic

20  atomizing apparatus 200 is installed.  Also in this case, it is applicable that an
energization time of the heating means may be sct by an experiment, etc. beforehand, or
a user may arbitrary set the time by oneself within the range of the predetermined time
thgt is set beforehand.
[0143]  In this case, an end of the defrosted water conveying part formed of felt, etc.

25  is allocated in the defrosting electrode holding part 152 via a filter, and the other end of



[0146] Additionally, in a case of using defrosted water for the

el ectrostatic atom zi ng apparatus 200, by nmaking the electrostatic
atom zi ng apparatus 200 operate foll &% ng the end of defrosting, |ack of
wat er does not occur inside a defrosted water collecting 10part, and

el ectrostatic atom zation can be perforned certainly. In this case, if the
end of defrosting is considered to be taking too nuch tine, the

el ectrostatic atom zi ng apparatus 200 nay be nade to operate not after the
end of diédeSostabwateritoriveyiandipattehay taf dietkctid ebniested ng tieteddctdde Boldalt er a
predeterm ned tine passes after defrosting starts. Further, in a case of

per f or m prgt 220def mas be AlloapLYiatite thealechiogbholding fast 2PV icaak eecéitodeet t he
15 electrostatic atom zation apparatus 200 to be able to operate at any

tine af tigndihBgaendo af proefie@st ihBGtoke doipashht HKddA&Sdang thyNGitin@lthglur i ng
defrosting) and before the next defrosting operation starfs. In this case,

since defdrstiRdoMat esolears Qg)_eff@ﬁged%ériaai&fany@*otr EREnd10 at 116 oHe@bt nBle
the el ec

defrosting or the end of defrosting, trostatic atom zi ng apparat us

200 Gan {HReQReLAkL ,1&@@%@“}%&%@{3&%T@H%elee%aaﬁéaeﬂﬁ pgg@q§a§1%%ogbﬁ$g tedi fs or

spraying mst, and 20the ele tatic atom zing ap

B e e G R N T e AT R e
shown + T o el P BR Bt SRy aer PRy el iai ¥ SHRC e r ost i ng

ol et r osomer Bl Bt graispbl bt 555, BafOracompuumen CBon fng dew

by ' ho. GUEPBSTn GBI Hak POTIE Y PO HATRHRE (rs3amils, B GUpB YORPBR the
feed-water tank, and other neans, etc. can_be used in conbination. [0147]

( AppPi c&taTesF oanpaRmesh WaKicHakhe clerbrddicpamiziiganmetyse(0; iyastlled s

placed in an upper part, and the cooler compartment 131 or the cooler 13 is placed in a
rear surface ofa storage compartment in a lower part, or in a case in which the storage
compartment wherein the electrostatic atomizing apparatus 200 is installed is placed in a
lower part of the refrigerator 1 and the cooler compartment 131 or the cooler 13 is

15 placed in a rear surface of a storage compartment in an upper part of the refrigerator 1),
by making the defrosted water conveying part to have a structure capable of making use
of capillary action, or to use a material, etc. capable of making use of capillary action,
water can be stably supplied to the electrostatic atomizing apparatus 200 without any
difficulty. Further, when there is a possibility that water inside the defrosted water

20  conveying part freezes, it is applicable to insulate the surrounding of the defrosted water
conveying part at least in an area where freeze may occur by providing a heat insulating
material in the surroundiﬁg, or to place the defrosted water conveying part by burying
the defrosted water conveying part in a heat insulating material of the partition wall and
SO on.

25 [0144] Especially in a case wherein the refrigerating compartment 2 and the



5Next, an explanation wll be provided of a case wherein, as shown in Fig.
18, approximately closed contai ners 2X and 2Y are placed inside storage
conpartnments such as the refrigerati iR conpartnent 2, etc., and the

el ectrostatic atom zing apparatus 200 is allocated in the approxi mately

cl osed containers 2X and 21 In the present enbodi ment, inside of the
approxi mately closed container 2X is a chilled conpartnent 10 2A that is
tenperature-controlled to be in a chilled tenperature zone approxi mately
from - 3 vagewBleGongudnicns’ dee picetilie tiepppoxparss fthy ratiggewdr ¢ ont@leresr 2Y 1S
used as a vegetabl e reserving container or the vegetable conpartnent 5

that is thenéfigélasitl t@mpetrhéntand egesdibloe koRRahbRRBMphATREN At HEE Zone
approximately from+3 to +5 C. Here, tenperature control of inside of the

appr oxi nph&ddyin CheOsRr SRS ING QEFiodbtc@Nhsi¥ o ARRSbIPN 58 Ry rtbgnLool i ng

pl ate 210 of the electrostatic atom zi ng apparatus 200 in the present

embodi Megmpa#fiht bSnd$hd&& ey ﬁ@qgﬁigﬁrgﬂh%gigm%%ﬂn&{t ahll EheSloB Rt FRThAL

iC
atom zi ng apparatus 200 consi sts of Issipating fmpart 212

pl aced i%g%ﬂﬁlez:iolﬂﬁaﬁ ehﬁe%ﬂgéaitéwin?liﬁac Eﬁigéf ﬁl%’reﬁ%grattiﬁg EQ%E%’IHJ%b o bing fin

part 211 pl ace e approxi mately closed contarners (1 nside

th t l.i 1 . t t
cool i ey qane PRRIERh e S, R hEdRBhE e R B3 0TR & Gi v ect
i hod. by the heat ' f. 11. When t t trol
o i 710 Gt SR r e EPE! (BF Boo G i RGBS BE oxi mat el y
I d t ai d 2Y only by di t | i t he i | at
210, - an T RRFBER P AEPRERaN tateblbiobuRaras BF abelcAgpiBaEaL e y
cl osed co t%i ers .2X and 2Y indirectl¥ by cool air 25 can be conmbined. 91
[ 0148]  old e*c%ggetrﬁglgsqu%gzapd hee/egpiabls crmRramenic))owben ent ai ner s

2X and 2Y, by form ng detachable |ids to upper openings of the containers
havilfg talReUGpBHS atgpuring arrarptys 0Q s dastalledrin fcas frigemtmganmpgrtmenie? eont ai ner s
havi ng aﬁproxinately cl osed structures can be formed. The Iid may be

provi dedh Hegetbleesymnsrtment 8 te length ¢rraregngement of the defrosted water

conveymg part can be shortened and simplified, and the refrigerator 1 low in cost,
simple in structure, without problem even when defrosted water overflows can be
obtained.

15 [0145] 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
installed in the front surface of an opening and closing door (for example, the
refrigerating compartment door 7) that is provided so as to cover the opening of the
front surface of a storage compartment (for example, the refrigerating compartment 2)

20 inthe refrigerator I, and the electrostatic‘atomizing apparatus 200 can be actuated by
controlling the mist spray switch 60e. It is applicable that the electrostatic atomizing
apparatus 200 is energized only for a predetermined time when the mist spray switch
60e is controlled, or the electrostatic atomizing apparatus 200 is operated only for a set
time by configuring that a user can arbitrary set an operation time within a range of a

25  predetermined time. Further, it is also applicable that the electrostatic atomizing



5inside refrigerator shelf 80, or a partition wall placed in the upper
part of the container, and the shelf or the partition wall in the upper
part of the container itself can be u8ed as a lid as well. Further, in the
present enbodi nent, an opening (a notch or an opening) enough for
inserting at least a part of the electrostatic atom zing apparatus 200
(for exanple, the cover 300) is fornmed in the rear surface of the
container, and a 10predeterni ned gap between the electrostatic atom zing
appar at uspr2€fuy 208ris epantet enlyt foe a poadeter@6@) tingnid cbhi@netra it opdhitder
container is set as small as possible, i.e., approximately 0 5 mmto 2 nm
in a statlesingef thempaiing 8ed tloginpadobr &f thé eraet e6inpAshait wheadi@fhezi N9
apparatus 200 is inserted in the approxinmately closed containers 2X and 2Y

from t heelapRtaNg aldnliginBAbpara@ik 2008 ARBINII)Als@BAhishGsE ok 8hRGLBIc A
configured to be 15insusceptible to the outside tenperature, and have

appr oxi ng @leyeifdtRAGENSIAHE EléEﬁés}taﬁcth&ﬁfzﬂ{geapﬁ)mﬁjs%O%g REscpPPLPXI mat el y

cl osed containers 2X and 2Y are insusceptiblfe to tenpéeratures outside the

cont & NeLSeri@MD SlcbatbRhMN bk PQ[S%} é}ﬂﬁbftj{ﬁﬁ{ R BhLBY Shééeﬁ'!v&_@%ﬁ?go ntainers

2X and 2Y |l essens, and controlla Ity o enperatures I nsid

approxiqghgi¥ﬁ§£ggggmﬁﬁﬁ&gkﬂﬁhggggmg@gg%%ﬁ$gpreases. In this case, by

configurin predetermn gaps beiween the electrostatic atom zing

t 0 .t he,.openi ngs ,of .the .appr.oxi nat e | osed. cont ai ners 2X

e oy 10180, PR RE R PR il BB ST H Y cEe RSB, Ol sed

tai 2X Y are inserted and installed ingide the storage
conpar { PREAT LheSY wRFRg RSk e g apen LY @B?ga@efﬂﬁ%’é’ﬂ&ade

[ d imately cJ osed, hence the containers becone nore
unsus ggpt@i? srEobdstivsting, dack f ver dosipetogenr Bside a deoried wptenppliectivg of
tenp%ratures i nsi de the approximately 92 ) ) )

1 part, and electrostatic atomization can be performed certainly. In this case, if the end

of defrosting is considered to be taking too much time, the electrostatic atomizing
apparatus 200 may be made to operate not after the end of defrosting, but immediately
after defrosting starts, or after a predetermined time passes afier defrosting starts.
Further, in a case of performing a defrosting operation at night, it is applicable to set the
15 electrostatic atomization apparatus 200 to be able to operate at any time after the end of
defrosting (or 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 is also acceptable that water is fed to the electrostatic atomizing apparatus 200
from a feed-water tank that feeds water for making ice via a supply water conveying
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, at least two of supplying dew condensation water by the



cl osed containers 2X and 2Y increases further. Additionally, since the

i nsides of the containers are approximately closed, humdity retention
effect is obtained inside the containgrs due to effect of noisture in the
nano-si ze m st sprayed in the containers, and due to ozone effect and
radi cal effect in the mst, antibacterial, deodorizing, antifouling 5 and
bacterial eradication effects inside the containers can be attained, and
these effects increase nore than in a case in which an approxi mately

cl osed stadling pize 250, 3opplyiagp deftosttd k4@k by Appddfioatingosledtinde Mo ldies g00! | ng
conpart nment) Next, in the present enbodi nent, an explanation wll
be provi 082, efaté sapEe fiom bifedd-wher ehkciniashaimdandteaniczd RouskpRa@r at us 200 is
installed inside a storage 10 conpartnent, for exanple, the sw tching
conpar t ngdiibinéiom@and the switching conpartnent 4 is set a supercooling
freezing (instant freezing) setting. First, the instant freezing sw tch

60c (supgngep! i(AGpliERBAIES) apptoRipird asged@a&éxﬁt%%{&;ﬁﬁ%&?tregne' 60, hence it

will be briefly explained froma flow of Superc ezing. It is

assuned that ¢ g3 HLASGATHRS: R0 v 0LEN SR SLALRRS, PRTRET L ont,

in the refrigerator I'S co reezing tenperature exanpl e,

appr oxi gﬁ%g&%ﬁg%g\?l?% c%h{air}e?m LA4 9VE r%;lgiaggfaitr&}r% %_té?zigg Coglre%%ﬁtgent 41s

detecte ng conpar t ment rmsto namgy openi ng and
closing the. sw tching conpartnment dapper .15, .tenperature fluctuation is
suppr es ssteuﬁﬁta%maeﬁﬁﬁ%?%ﬁ’ﬁg gﬁgp aIi‘R‘?mﬁé’j tegg)’ %nﬂijédrffl?cﬁﬁm&{ SHOPEEEABRAEEES i n t he
sw t chi conpar nt. 4 that. perfornms supercog]in eezing, a user 20
presses ng)os]\"f\gﬁ%#[%tt ap(PB?ﬁl?‘S?eli)b%lH%qd C@@Pa(‘]?qti%g* ﬁgﬁj&&[ 3 e PresEtswi t ch 60c
of conpartnent se|ecti Q}eSWi tch GOf to the mst_spray switch 60e (here,
i nst ant FRETRY. side 193 APBIFgatepedoTegopamen?ddt @ Fillpd evmpgrtmen
"supercooling? bei ng fal sely recognized as "cooling too nmuch," "instant
fredd ng?Athe ﬁst@ap%rgtua%@%ﬁleé%pb%w oilledtemppragare gone anpeyiimgtebnst ant | y) ) .
Wien the instant freezing switch 60c is pressed, a detected tenperature
pr ocessiHm23 ©st3°fatapd insistesd dhesanrgosimately olosesaentaingp @Y ais usashasaf t he
thernmopile 22 is started by the 93 control device 30. \Wen an estinmted
t enper at\@getalic resssghe sontaiveme the vegstabld-dypartyma b ¢litys aaltrollbdto ikgnand
estimating a surface tenperature of the stored product inside the
swi t chi rgvagetapkrdomgrattménoiempepart adbcafyastimalcht fremerdy tpr-8ti€t edlera)ed ti me
interval), lowering of a set tenperature in the switching conpartnent 4 is
st ar t ed temptdantre tderol of inside of the approximately closed containers 2X and 2Y is
15 performed by the cooling plate 210 of the electrostatic 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 to cool inside of the approximately closed containers 2X and 2Y in a

direct cooling method by the heat absorbing fin part 211. When temperature control is

difficult due to increase in temperature, etc. inside the approximately closed containers

2X and 2Y only by direct cooling by the cooling plate 210, an indirect cooling method

to cool outside of the approximately closed containers 2X and 2Y indirectly by cool air

25  can be combined.



5 switching conpartnent 4 is gradually cooled to a | ower tenperature. \Wen
cool ing proceeds, a supercooled state is released at a certain timng, and
noi sture inside the stored product fr@ezes i mediately After the noisture
freezes, instant freezing is performed by blowng cool air rapidly into
the switching conmpartnent 4, or by lowering the set tenperature further in
order to freeze the parts other than the noisture as soon as 10possi bl e,
and when the parts other than the noisture is frozen, supercooling

f reezi ng[(ilg8tonpbetmador Wb strectinee ofiheppximsbRpelatd Benthihers OXNiHdAlY, i ng
panel 60, pressing the instant freezing switch 60c, and perform ng control

of "i nstnforinigCddtitdhabls WS EC Vet BFedih@aA Rddontdibers BawlhS Meaypger On the
control panel 60 that it is urirér"iéitant freezing" 01%% The above

descri be@peﬁﬁlfgmé ﬁ;%m‘? Sfnidas LR BpRARE UhE _cgﬂaﬁeltsifﬁgitn'%gﬁmgﬁémgﬁwéss@i ng

conpart nent is perfornmed by the switching conpa stor 19, and

t enper at Yrenfe! &alde 4.t ﬁ%eslfd?'{l%{j%@g@quﬁh it thelcd iéf.ef %ig%{tori' o S_performed

by the thernopile 22; however, SO accepta or exanpl e,

the t : ' At ching. i i ect by .t he

tor riop, T s S igerduy JREA, o 8 AR BRTBR! DB bl Rl D AES S bRt qarper
15, the ] +1n t.he sw:tching co [ nt 4 20is,controll.ed. That
T o RIPERR N BagtiliSo B0 DR RRRS LPE p Gl S ERERE Biede ai
tenperature insjde.the storage co rt.ment and tenperature detectjon of
the sur faag(ga&f‘g 'ereglfrﬂrf’eé %?het*ﬁgsegf g‘Bﬁ%‘ﬁlﬁf’BHlﬂJ&f’p%ﬁ‘g@r%@ FrfnyPPsYinghe
thernopile 22 which is a tenperature detecting neans. [0151]It is also
appl i cab@@“é?‘ug’tr BTEEA st mrgoi%ﬁwg ciragaliq HPBring FPpartusiii Ry a
25supercooling freezing process.is directly displayed in nunmerical value
on the CFAMPYS thegpvenil) 1siormed infhe serE sufers i hecoptpinaryanddser to see the
surface tenperature Ti of the stored product, and check a progress status
of dlperediteryngd eaptichyeendheiclaesrontdtictatemizinggppatatus 200 162 pxavomle, the

supercool ing freezing (supercooled freeze) will be described in nore
cover 300), and the opening in the container is set as small as possible, i.e.,

approximately 0.5 mm to 2 mm in a state wherein at least a part of the electrostatic
atomizing apparatus 200 is inserted in the approximately closed containers 2X and 2Y
from the opening (the notch or the opening), and the containers are configured to be

15 insusceptible to the outside temperature, and have approximately closed structures;
therefore, inside of the approximately closed containers 2X and 2Y are insusceptible to
temperatures outside the contaiers, 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 electrostatic atomizing apparatus 200 and the openings
of the approximately closed containers 2X and 2Y to be blocked or sealed in a 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 controllability of temperatures inside the approximately



5detail. The refrigerator 1 according to the enbodi ment of the present

i nvention maintains a stable tenperature environnment that is necessary for
real i zi ng supercooling stably, includhg a control nechanismthat controls
a tenperature and cool air, such as a tenperature, a wind speed, an air
volume, a timng, etc. of direct blowing of cool air to a food item a
structure of a casing, etc. that houses the food item a device or a
control 10 mechani smthat determ nes conpl etion of supercooling necessary
for real ¢clasadgonelieas?Xgnd D Ysingeieo biriteg ceddiaomilly, sincectha irdeles ether a
control nechanismthat provides a stinmulus which is considered necessary

for rel easitdigerd brespparinalelyndoseBUinidity rétbgionedffccOR bdtadfedlinddSMei Ncl udes a
function of cooling and reserving for maintaining freezing of good quality

after rel@ashdrgded wSemRf §0RbisAGe inlGE Q&%ﬁimé"ﬁﬁs@spﬁ%kﬁﬁﬁﬁ@bérﬂﬂn&%%' ng is
divided into five states as follows according to a food item tenperature.

(1) Unfr@azep osbid &fect BRI lfaﬁQ‘Ql éﬁ&ﬁﬁtﬁ@ﬁﬁ&ta&ﬂfbﬁcﬂeﬁale@égﬂbr&ﬁfgOz{ntﬂ?étﬂﬁ'l%r than a

freezing point of the food item (2) Supercoo ing state: The

food 4 t eqtaReL AL alsaﬁ@oee%ld?s' indi@e O chﬂee@r rstéaﬁ%e%ﬂmsd 08 S0 O %“t of

the food I1tem and the Itemis not frozen. I's’recognized to be in

the supencagld Agro3hal & e A gggg%ag&ﬁ@%%%éégt Sk SR shdec! i ni ng.

(3) Releasing 0o supercoo I Ng: tenperature re to the
S SRRl T TR
{ go\?vatz glr f elml aﬁﬁeﬁmﬂl heel?rfggee ggdl %Intn%n explg ha%sog V\El[ gsplrtgxln €0 acgalélé i’l (it
which the electrostatic atomizing apparatus 200 is installed inside a storage
10 compartment, for example, the switching compartment 4, and the switching
compartment 4 1s set a supercooling freezing (instant freezing) setting.  First, the
mmstant freezing switch 60c (supercooling freezing) is provided in the control panel 60,
hence it will be briefly explained from a flow of supercooling freezing. It is assumed
that the switching compartment 4, which is a storage compartment, in the refrigerator 1
15 ié cooled to a freezing temperature (for example, approximately -7°C).  An air
temperature in the switching compartment 4 is detected by the switching compartment
thermistor 19, and by opening and closing the switching compartment damper 15,
temperature fluctuation is suppressed to approximately + 1K.  After inserting a stored
prbduct in the switching compartment 4 that performs supercooling freezing, a user
20  presses a switch on the control panel 60 (the instant freezing switch 60c of compartment
selection switch 60a to the mist spray switch 60e (here, instant freezing is supercooling
freezing (in order to prevent “supercooling” being falsely recognized as “cooling too
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 surface temperature) of the thermopile 22 is started by the



95 transformed into a solid ice), and the food itemremains at a certain

t enperat ure. (5) Freezing conpletion and freezing reserve state: A
state wherein the food itemis frozem@&after undergoing the process of (4).
[0154] Now, freezing points of major food itenms will be described. The
freezing 5point is -1.7C for beef or pork; -1.3C for tuna; -1.7C for
potatoes; -1.2C for strawberries; and -2.0C for apples (book for

reference: Sougo-syokuryo-kogyo, 1975, p. 922). [0155] There is a

condi ti oroniet ésdar 30.f oVhenaeestmgrtsdempeaalire MY réicachmisend-F ©9achd hem reach a
tenperature equal to or lower than a freezing point in an unfrozen state)

and a 10epedtedly oslcllefingdaQl @ iniding U REHERAEMPE alukOVEIE BGr@ (rEARE AL € t hat
is reached in a supercooling state) in the states (1) to (2),-a condition

for rel egsisichiig coMPAEGARIA ba BRI BRE (3 ALy HEdESSAEDGmE MikIhr), and
#??hat gd

conditions for keeping quality of the food ité I'S supercoo frozen

in (4) agdeting of Y9&Refpiitiild ﬁitﬁéé&ﬁcwéﬁéﬁa%e%%% é(;t?[‘i’éfdn%%%g ce

(tenperature difference between the freezi'ng pol nt II_itemland a
153 etmer b Rty SURRASORILNGD 1SRl COpMERLgg, (1) T
long t1 e BARESaR L BRcrh Al iR LR uhiBom RaPRR mutefBiper ature
Sl RS B ONSrel RLETS L BN 808, ol gLt 1l e
]9 rCO ﬁ]nd tprg:(rafo%{gf {339 81%|wiil?gcosotl %grerayi)ialyriler!oqnﬁg g\gitcl;[ilrl]ge coprLI?a%tenignt |4,SorStEya1E)Ev§1gmga gain
the set temperature further in order to freeze the parts other than the moisture as soon as
10 possible, and when the parts other than the moisture is frozen, supercooling freezing is
completed. While the user is manipulating the controllling panel 60, pressing the
mstant freezing switch 60c, and performing control of “instant freezing (supercooling
freezing),” it is displayed on the control panel 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 temperature detection of the stored product 25 that is put in is performed by the
thermopile 22; however, it is also acceptable that, for example, the temperature in the
switching compartment 4 is detected by the thermopile 22, and by opening and closing
the switching compaftment damper 15, the temperature in the switching compartment 4
20 iscontrolled. That is, it is also applicable to have both temperature detection of the air
temperature inside the storage compartment and temperature detection of the surface
temperature of the stored product performed only by the thermopile 22, which is a
temperature detecting means.

[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



the state (1) once again. [0156] Next, the processes of (1) to (3) wll be
described. First, an explanation will be provi ded based on an exam nati on
result at the tinme a slice of beef w%h a thickness of 15 mm and a wei ght
of 150 g is inserted as a 25 food item A condition for supercooling in a
supercool i ng conpartnment (the sane as a 96 supercooling space) in the
refrigerator 1 in the present invention will be described. The points to
be noted at the tine of setting the condition for supercooling are a

cool i ng papbed, kkhctomedipbfdble fimethbetaneepeeahd awbrt tempekat(e Tlenfde at ur e t hat
is reached in a supercooling state) of a core tenperature of the food item
to be coubed panthcy ahd eleck ngrégeisttatuebLsupticodlityy f@Rlghghdmandl i s too fast,
the food itemis cooled in an uneven state of tenperatures in the entire
food itefvecigNer, a frozen part and an unfrozen part are generated (the

di fference between the surface tenperature and the core tenperature of the

food it emiks Iqw@)s ?é%b&%g%ekﬁg (SdpéRboBled NS JHI BN RIS iMHptEUs as a

center, even when only a part of the food itemis frozen, the ice crystal

or ows f reumil, herﬂe%ﬁ&'é&'tc?rqsaccéfh o AL LOABYGAE @hébfé& 'n{\/egﬁ I}F”f rozen

part. As a result, a large acic Ice crystal 1s pro uce he aci cul ar

I ce cry%g,k,ta% Akt &%nﬂggaggl%remﬁ@ﬁm%ﬁ@ﬁaﬁﬁ ﬁe%eggﬁy&%ggegggm%rs Sl &iiph820s to

out fl ow of noi sture or ruction pm?oss at the
L, o B 15 QT S eGP S
temperature, a wind speed, an air Volume, a timing, etc. of direct blowing of cool air to a
food item, a structure of a casing, etc. that houses the food item, a device or a control
10 mechanism that determines completion of supercooling necessary for realizing releasing
of supercooling certainly, and a device or a control mechanism that provides a stimulus
which is considered necessary for releasing of supercooling.  Further, the refrigerator 1
also includes a function of cooling and reserving for maintaining freezing of good
quality after releasing of supercooling.
15 [0153] Here, supercooling freezing is divided into five states as follows according té
a food item temperature.
(1) Unfrozen state: The food item temperature is equal to or higher than a
freezing point of the food item.
(2) Supercooling state: The food item temperature is equal to or lower than
20  the freezing point of the food item, and the food item is not frozen. It is recognized to
be in the supercooling state since the food item temperature keeps on declining,
(3) Releasing of supercooling: The foéd item temperature returns to the
freezing point from a temperature equal to or low than the freezing point.
(4) Start of freezing to freezing completion state: A state wherein the food

25 item reaches the freezing point, a phase transition oceurs (if it is water, liquid water is



15as free amno acid is reduced, and the texture gets worse. Meanwhil e,
too slow a cooling speed is less of a problemw th maintaining of the
cooling state, but is a problemw th &he quality of the food itemgetting
worse by a growm h of bacteria and oxidation, etc. because the unfrozen
state is |l engthened. That is, the unfrozen state is prevented from being
| ong by cooling so as to make the difference between the surface 20
tenperature and the core tenperature small until the freezing point, and
by i ncr easisfugmed éntc acblihe) pad thesfood fitain refeaink armpedrifivfetnpgtingkl y reaches a
| owest mark of the core tenperature, and rel easing supercooling when the
tenperat ure redshBgcind opSeas AR Reale feSer®d sthieVe ktatd@Rerbiagnd fR@zZ1 Ny
point (in a supercooling state),. In this way, tenperature control and

cool ai riteg®RAkdAARkRBuIdREdoling tRE pfeedh dit@m reaches the freezing 25point,
until the food itemreaches the supercooling state equal to or |ower than

the 97 [OflﬁcﬂeZiNlﬁv,Fﬁ%ieﬂhggéﬁ% mﬁe‘gbrfoea itfeﬁﬂ%i;ltb%@e%g’ﬂ%.et?ﬂé’ﬁééz es after

rel ease of supercooling are respéectively performed 1n a continudus or

Phased TRIGL. 1. fot g&%@gﬁgfl@_@ﬂg@g&gﬁ&;@1.95@%@%10&@;?@ ;2! 50 a method

to add an antibacteria ctio e’super cool’ 1 ng spac

anti bacter | ] i 9n, ere .l s, a th of ~wsing ultraviol et ozone,
Sand o0 BABrEERa A0 EORlRBIs TR itfsfte: SPhET ahLEBEE 15 B 21 o
appar at 00 is installed in a storage conpartnent (for exanple, the
smﬁtchi#g onpartnment 4) that perforns supercooling freezing. By

installi he el ectrostatic atom zjng apparatus 200, when super cool i ng
state i Jaﬂiﬁﬁ nt ?ﬁ‘ﬁ@d? 2 CPNGILOACCEFRI B q&“@ﬁP&?“%‘fO@fm%I ﬁtﬁﬁil%tesf‘aff)ﬂ‘iitefilo are
made i nto nano-size m st by operating the electrostatic atom zing
appar at J§2chdgempgigiue gishitob wehben piltecaing pelnt gban wHrozer slated apd pe
prevented by ozone, radical, etc. in nano-size mst; therefore, a
r ef APgercapdition flor omgHEE supsEiopling dawaking o temneratiie thatfiy regeledtinp i s obt ai ned
wherein it is possible to prevent that the original juiciness of the food
i tem i s SPRicRAEE staielin the states On te (he eanditienefon mlsasingdhalsupsrooelinged, and
that the texture gets 15 worse even when the unfrozen state is |engthened
by maki stpi¢ imel sotbg figezpe 633, av canditings for &eeriimgquahiey sighe fombidmthast at e
for along time at the time of controlling supercooling freezing, and
f urt her s sipaceotcddrdzonch {4) eml CHn Wéhepraesdiiciedlyi incr@ased supercooling

degree (temperature difference between the freezing point of the food item and a

15  temperature reached by supercooling) is obtained by controlling (1) to (3), the effect

does not disappear by (4) and (5). However, in a case wherein a supercooling state is

maintained, when the door is opened for a long time because of moving a food item in

and out, or a set temperature is equal to or higher than the freezing point, and a

temperature inside a supercooling compartment becomes, for example, equal to or

20 higher than 0°C and the supercooling state is released, the process is started again from
the state (1) once again.
[0156] 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 slice of beef with a thickness of 15 mom and a weight of 150 g is inserted as a

25 fooditem. A condition for supercooling in a supercooling compartment (the same as a



supercooling state (unfrozen state) for an extended period, it is possible
to obtain a preserved food whose thawi ng i s unnecessary, original
juiciness can be retained, 20nutriti oy such as free amno acid is not
reduced, and texture is good. [0159] Further, since it is possible to
spray water droplets miniaturized and made i nto nano-size mst, the water
droplets can be sprayed uniformy in the storage conpartnent, and a stored
itemis kept fresh and prevented fromdryness by the water droplets nade

i nt o nanepsicoeling slacdhiaref @fidgeratost af B prdsemn ihventios WRE be dedcribed.st ate, a
stored itemin a 25supercooling freezing state, and a stored itemin a

nor mal cokd palgts3é BE Boeadt PR tIKIT seRShe &hdaRs BF ipRALEHENS oM dbiRess, the
quality of the food item does not get worse, and the refrigerator

capabl e Qeek @8R Nt RTELWEH b loWeOahark th &bhperdiBlc BRI SraabebqGaRab! € of
perform ng cooling, freezing, supercooling and supercooling freezing can

be obt ai I g, f ' [ fa ti f
whi ch & e O R oA S P €L o ) 6TF52, 1 O s
) _ : i t -10C
0 2 nkigee, heURAlseli el ale i TR RARSTINT, 10
10 1S LRRGERE T BL cRoRA0GS. L300k, SOTTRY Sl oLl freezi ng or

i nst ant ezl ng, er, ina’casé o &%te, even if

the ti f in the t t -10C to -1Q) incl udi
R T T e A

crystal after, being frozen does not becone | arge, and approxi mately
i £ or m {PF fid 0 Brlorg ki STaeEanee BralERs Hom BR s FORIGUISS hepnidtesven
tenperatu ne including and around the |argest ice crystal tenperature

e z C

zone, th %@ﬂcfw paipéthedBpd Hemris Bazenn theiipe eyaaperews hiom Mo USIUF s a new
freezing method in that small ice crystals are fornmed in |arge nunbers,
and 1% ity intraduping mg isaie tyarf yrefgoren gartFuds Raesult alargreaciqutasriesoastalgs f r eezi ng
in the present invention, it is confirned that when a supercooling state
i s rel eaweducedly eEh¢ myjcwardee stystaher alarget ieereiystabganctaseddhoyweanozedls, caé.t er
undergoi ng a phase transition state wherein a tenperature does not change;
however ,leadsdn ottilow ¢efomvisndeogdesutthe ficpky, aodkauses ditimioss achetimatodn a ti me
it takes to pass through the |argest ice crystal generation zone is |ong
(even whbawing o @recbad itemi n t he | argest ice crystal generation zone for a
long tinme) in a freezing process

[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 slow a

cooling speed is less of a problem with maintaining of the cooling state, but is a

problem with the quality of the food item getting worse by a growth of bacteria and

oxidation, etc. because the unfrozen state is lengthened. That is, the unfrozen state is

prevented from being long by cooling so as to make the difference between the surface

20  temperature and the core temperature small until the freezing point, and by increasing

the cooling speed so that the temperature quickly reaches a lowest mark of the core

temperature, and releasing supercooling when the temperature reaches a temperature

equal to or lower 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



after that, ice crystals are not enlarged, are fine and approxi mately
evenly formed in the whole food item and supercooling freezing of good
quality can be perforned, in which pant, the supercooling freezing in the
present invention can be said a new freezing nethod. 25[0161] There is no
problemonly if a food item undergoes a supercooling state even if 99 a
freezing process after that takes a long tinme, since it has little effect
on an ice crystal condition; however by perfonning freezing rapidly when

the foodfiédzep @iitehsd entfl HReBHod teRl @egIGeB fiRbestdfer fRRE 6PQlpeRGoRiAt € 1S
rel.eased, a possibility for ice crystals to beconme enlarged gets much

lower, agid réshectiveBerioeMe@fin QHiInANER] dl phablimbBrie 2l RYder Y FdBRE suct? Si NCE

it is also possible to avoid a lowering factor (for exanple, bacteria

growt h, - ebeplen?! theR8s ?%@lai A#h&d 1ot 4R AhORALA &G ﬁfu?ﬁfSn tae s%&?cgoiiﬁ or

related to ice crysta reezing of better quality can be perforned.

[0162] | e ) o gl Nt L Lot hi o)l . case wherein a

Food 1t eyt har Tos bt AERERD B heub Tl ulleh Dol 57 o AR

supeggoq&h&ao nd is frozen; however, there 10is no necessity to freeze the
a

food”i tem "has entered the supercooling state. As for an advantage of

super cogl,i reservation to.keep th uper.cooli.ng state w t hout freezing
thg foogb? nPﬂ%ﬁFﬁ“ﬁﬁBﬁ“&ﬁﬂ%ngﬁg“?%%%mgﬁéﬁﬂpgmﬁggaEW%?%¥&@?$a|| and ice
crystals _are not generated at al| even thgugh,the food itemis Preserved
at a teﬂﬁg? @ TYBST CApPastmnb (oF cxame-4he Fribchingcqrapasancay dy hat | o g

tenperature at which the food itemis_ frozen 15under normal conditions,
the foodPCEOFHR tuRcEoPling frgezinge gy tstadling thy logtresiatgpsomizingapparaiust al s whi | e
being preserved at a | ow tenperature. Preservation at a |ower tenperature
i s ef f ecil0v@heha pnsseoling gtafq is siniiaiged it tspesyielt fn snranwates diopless hleni cal
changes of the food item can be prevented, and both advantages of
pr ed€r vare madainta nimwsiremiss batopeating thedéctgstarid atomering appapguatiGiandd by
the present invention (supercooling 20 preservation and supercooling
f r eezi ng) gro®thr ¢ Hecterigiand exidator, @t cant bapiiesented by sumey mdrhl ag. 8t ate and i s
in an unfrozen state, there is no need to thaw the food item

nano-size mist; therefore, a refrigerator and a food reservation method in the refrigerator

is obtained wherein it is possible to prevent that the original juiciness of the food item is

reduced, that nutrition such as free amino acid is reduced, and that the texture gets

15 worse even when the unfrozen state is lengthened by making the cooling speed slow

and maintaining the supercooling state for a long time at the time of controlling

supercooling freezing, and further, since the food item can be preserved in a

supercoohing state (unfrozen state) for an extended period, it is possible to obtain a

preserved food whose thawing is unnecessary, original juiciness can be retained,

20 nutrition such as free amino acid is not reduced, and texture is good.

[0159]  Further, since it is possible to spray water droplets miniaturized and made into

nano-size mist, the water droplets can be sprayed uniformly in the storage compartment,

and a stored item is kept fresh and prevented from dryness by the water droplets made

into nano-size mist. Therefore, a stored item in a supercooling state, a stored item in a

25  supercooling freezing state, and a stored item in a normal cooling state can be kept fresh



However, the supercooling state is an unfrozen state, and when noisture in
the food itemis unfrozen, the noisture may be used for growi ng bacteria
or various chenical changes, but it iggconsidered that food quality can be
mai ntai ned in a good state by 25perform ng supercooling freezing to have a
food itemfrozen after undergoing a 100 supercooling state as in the
present invention. Therefore, preservation in a supercooling state
(supercooling preservation) may be inferior in food quality to (require
mor e at t g prevert@BRImidipiess, I@qidlidZ 81%he Fditdn? YRAOP bt Widrsd 58 &) 5
however, preservation in the supercooling state is in a |level wthout

probl em rathr i%egfabmq{e%pihgﬁﬂ@r@rﬁ&rcy&m PO n]igrfrglﬁab?é(ﬁ{gjéa abl@Rput one to

three weeks). [016 No the electrostatic at zi ng appar atus 200

i nstall Fdtnh : Jﬂgﬁg : . SW i hg .comnmpart nent
4) mher2ﬁﬁfsupé$%§%ﬁgﬁ%&??ggglng %g%%?%1ﬁﬁgﬂgé@#%ﬁ%%ﬁ%*%%ﬁ%ém%gg%ated
simul tan y 1wt F | e, ,.contr.ol of the instant.freezing
switch G@EH@OI’ r%ﬁg C??lesé)%rgb%%% r c%eﬁg%gﬁlgf ag&e't%]@urxf&% %WB&?‘@&SP?fﬁ&OHI}geezi ng
contraol, .an be operated .n the nmddle of supercoqling freezin

cont r58| : St%ggué, H%E%%eglcsia %%‘?nalfelqﬁep' bR AP b‘ﬁ#g? FEPERARINE Sbaégset to
finish its operation at, a pre rmned tenpperature (for exanple, a

t enper at 1d® erﬁEulr? G4 (ﬁﬁmgl |“ﬂ(fbtceﬁ°mép€) Ipeudins g %@n‘éf‘?%&?%ﬂof Ystadhi ch t he
heat absorbing fmpart 211 of the cooling plate 210 or dew condensation
wat er t HE"“R: né%ﬁ"Foé?l&?ﬂ’ lRCh ldongshe time BEBIEASEdS fang) parmpared to wsEal not
freeze. _[0164] That is, when the instant freezing switch 60c formed in
the cont¥EEngaHanstany fieszipgetiat ddowetrs i gascafal lungrepolawzitaig, wonifithe i s
started and the tenperature in the storage conpartnent is gradually

decr easdine ghppsragetih ghefempeiafise zonre(aeuadt HES tat-1€)dodnding iy lapgestriat us 200
is operated sinmultaneously with start (for exanple, nmani pul ati on of the 20
i nstlént drysdzengration rate (6V€ ool Hedis langt aeice ongstadhftigrardlg Henakoes not
supercooling freezing control or after .a | apse of a predetermned tine

af t er sthtecomefargeyped epmiokimptély @edfomg fine ideronystals bmrbegirothinedt i e a det ect ed
tenperature of the switching conpartnent thermstor 19, which is the first
t enper atfisegingatsmgtthagnpesnste z00¢ idchelind@idrmiddahe RBrgdshice rjstal t he second
tenperature detecting neans, can be used as a substitute) installed in the

St or age temperature zone, the way of supercooling freezing in the present invention is a new

freezing method in that small ice crystals are formed in large numbers, and it is a high

15 quality freezing. Further, in the supercooling freezing in the present invention, it is
confirmed that when a supercooling state is released, freezing starts, and an item is
completely frozen after undergoing a phase transition state wherein a temperature does
not change; however, when the item undergoes the supercooling state, even when a time
it takes to pass through the largest ice crystal generation zone is long (even when it

20 remains in the largest ice crystal generation zone for a long time) in a freezing process
after that, ice crystals are not enlarged, are fine and approximately evenly formed in the
whole food item, and supercooling freezing of good quality can be performed, in which
point, the supercooling freezing in the present invention can be said a new freezing

method.

25 [0161] There is no problem only if a food item undergoes a supercooling state even if



25 conpartment (for exanple, the switching conpartnment 4) reaches the
predeterm ned 101 tenperature, the operation of the electrostatic
atom zi ng apparatus 200 is finished [§465] Here, it is also applicable
that the electrostatic atom zi ng apparatus 200 is operated in a case
wherein the instant freezing switch 60c fornmed in the control panel 60 is
operated, and supercooling freezing control is perforned after a |apse of
a 5 predetermined tinme. In this way, since dew condensation water can be

sprayed § ket ﬁf&é@&%eﬁ%&ﬁf&hﬁ lr@ﬁéﬁ-let, becel pad ﬁt‘?lléte%&tconaeﬁlqgé é@gtrg{/ ation in

apparatus 200 before supercooling ezing control starts, pr

2, Super CamHA: $bRk e 8 POHIBRANKHLIME iy SHRRIAPRLN Mnl ifGCh AL © can

be perforned in a staté wherel temis noisturi zed. 166]

ol et oot BT e Sl e s R Py BBl BoseliBnsat 1 on
250 of ¢ naerd ke SuPRALaRRS Ry hh b et ROt 2ot e BB r ke el
200 a5 a1 Raep Rt RED Byl ol KRG onler sS40 BB YRnse 0bs0 a5 a
30 hvi nge BT B U5tTopd Emogier gD LRGHABAEALS G crids horgpe pheetice.
Further, in aq%zjse in which the electrostatic atom zing apparatus 200 is

i nst al | W ¢MmOehesPEged conpar t mtent  wher ei n super cool i ng freezing or
freezing is performed to performfreezing preservation by providing a

heati ng L¥8&#ls iln the apore.rt isylesiribed ant] dhistnodtaansewh@einanioed tgmeapparat us
200, even when the cooling plate 210, the el ectrode holding part 220, and
t he di scivgrgéasipeseqoding s8OS rdeased diom supowenling drelyis dmrethdoweferpthere by _
applying an electrical current to the heating neans, and the electrostatic
at ortilzi g nappessityu® E@0e drrfobditemdbhtagabmeietmixdivatebyliveaet hast@mper at ur e
i nside the storage conpartnment rises. The electrostatic atom zing
appar at us: @@ntegreoparcadlig whenvdtioa toiksdép thps@yercooling state without
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 a temperature equal to
or lower than a freezing temperature, i.e., a temperature at which the food item is frozen
15 under normal conditions, the food structure rarely undergoes a transition due to ice
crystals while being preserved at a low temperature. Preservation at a lower
temperature is effective in preserving freshness on the point that various chemical
changes of the food item can be prevented, and both advantages of preservation at a low
temperature and being unfrozen can be attained by the present invention (supercooling
20 preservation and supercooling freezing). Further, since the food item isina -
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 1s 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 food item frozen after undergoing a



25switch 60e forned in the control panel 60 is controlled. 102 [0167] It
is also applicable that as an initial setting of the m st spraying
apparatus (the electrostatic atom zi nggapparatus 200), the operation of
the m st spraying apparatus (the electrostatic atom zing apparatus 200) is
set to operate only when the m st spray switch 60e is mani pul ated, and a
setting of atimng (setting the timng of the electrostatic 5atom zi ng
apparatus 200 to operate, such as whether it operates and stops in

conj unct qperedblink &8l M thefpréLh ihAShRAN! ThEeRIrDPréwhheibn §0, whether it
operates at predeterm ned intervals, whether it ‘operates and stops in

COn) Unc §porcbibltl ARETEHIAAh EHRSI I AR serMIRLIGE oldyoRe” 2l es and

stops in conju ion wth an ter air'te ure or erature inside
a stora : ] nd st.o in copjunction 10
with ongger:\g ofg %gﬁ t%t(lao n\(l:%%%? gé:sdcl)% ﬁ%%g%?ttafeﬁ% pglécé’lohléé)ﬁe %W@uﬁ‘%"{‘?"gﬁ fan 14,
or whet if . tes and sto L n_conjuynchi o 1t h opening and cl osing
of the aﬁ%éé{gau g’\% @15‘, SURHEOD gos%ste & ﬂel{)egé?lg‘f’}lg?f%fe%w%%mtgane m st

sprayd ng,apparatus (the electrostaiic atom.zin aratus 200) operates
can be ssé’f)ﬁé{?%mﬁﬁ? a Orae’iﬁlglé’?e@ THEAE t%thé%ﬁﬁg%%tgfrent with the

conpart n% sel ection 1svx,i tch 60a, or perforns a tenperature setting in a
st or age 5o DU iRneleshastatie REPTRZRZEPRYTATS 290 Mstalled ike gieraggi t ch 60b, in
whi ch case the electrostatjc atom zing apparatus 200 may be nade to
oper at e SOAPPREHICThUPT Brmmle khcwnichée ermnaraest Abvhersintsiptrceslingches, t he
tenperatures in the other storage conpartnent, opening and closing of the
door, orlresringr@nigekis geriemeedopampbeepasated sinptan¢raistyowith start (for examglei on f an
14, and so on, w thout need of controlling the mst spray swtch 60e.
20[ 0168]cortet ¢fehe instant fredzingi svitdbailla farnokidr ivdhe cotiol papch0) dfr unk and an
indirect cooling air trunk, and by installing a fl ow vol une control neans
sucHOas sapctanqling faeszingldonirnl, abd mep bt opeamtesitio tlegaiddngfaupdrentlingso as to
make it possible to switch indirect cooling and direct cooling, it is
possi bl erdepingreouirdle fHeee, tlef ¢le@arsatio atdmigingappirana e sRalldBt &gta St or age
finish its operation at a predetermined temperature (for example, a temperature of a
freezing point, i.e., 0°C in a case of water) at which the heat absorbing fin part 211 of
the cooling plate 210 or dew condensation water that has condensed in the heat
15  absorbing fin part 211 does not freeze.
[0164] That is, when the instant freezing switch 60c formed in the control 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 electrostatic 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 stdragc

25  compartment (for example, the switching compartment 4) reaches the predetermined



conmpartment wherein instant freezing, normal freezing, supercooling
freezing and 25supercooling reservation are sw tchable, and capabl e of
sprayi ng nano-size mst by 103 el ectippstatic atom zation. Furthernore,
since it is possible to switch (choose using) indirect cooling and direct
cooling, a storage conpartnent (for exanple, the sw tching conpartnent)
can be made under high humdity by switching to indirect cooling, and can
be used al so as a vegetabl e storage conpartnment capable of maintaining a
hi gh Shuighfetayurs tBé BpditiciPs R%é BlciRMA St @iz HeSHppaRQROB0I fihishdA0SSi bl e to
provide the refrigerator 1 or the storage that is clean and capabl e of

preservingesy veast ablsqidrpphecabldhad@t Eie@ﬂ?@stﬁﬁd’%ﬁ@mfzﬂ?g o8Gtds29hal | €

atom zing apparatus 200 iS5 allocated in the storage T artnent, it is

POSSi bl € 3:01&Y B 3458 Wi (HRGndLaR ?r'e%%’ﬁg sv@ltlélt@cnfohg&? ﬁ'l;tﬁ% gt%f‘[rocf ARgrtment,

perform bacterial eradication, provide ant acterila reserve

freshnes Ur itS %@?r’a%;die%gglrcéb{l}?ggﬁé‘%ﬁ{%cciotnbrgf13%%1’1%1@%30‘?&%& a%a & 8pg)ar tment

[ 0169] nce reezing func ron. a super cool i ng
freezi ng _functi.on,i.s a ed in .addi,tion to conventi onal instant
1 oodi noprbaRehlii e 2 BRLS Sy s RES IS PihdBasfiol T A B Sl an be

included, there is an effect that .high-quality fr I capabl e_ of

pr event i WY 2&F qunﬁgy fhecdectipsiatiy @ 8 °R @@ﬁ?ﬁ@h%grel%‘ fEooligat is, an
energy-s vin% fregégqghcan be realized as, a nmeasure for gl obal
environﬁg‘?ﬁz{né’gﬁtr tg1iss presgryation i AYPErERe ingeitae PEPTeR Vi iBAuci ng cool air
in a space for perfornzgg supercool&g& and by adopting a cooling structure

capabl e SYPeTEoMNEdrIZg staderpar b RATESmGH &t @ platecwisiteing stsediemiur es can be

changed to plural tenperatures, there is an effect that supercooling
moisturized.

10 [0166] Here, in a case when the high-voltage power supply part 250 of the
electrostatic atomizing apparatus 200 may be damaged by dew condensation or freezing,
it is applicable to 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 current to the heating means, and the electrostatic atomizing apparatus 200
can be used again immediately when the temperature inside the storage compartment
ris-es. The electrostatic atomizing apparatus 200 operates also when the mist spray

25  switch 60e formed in the control panel 60 is controlled.



20freezing of a food itemincluding edible neat can be realized, and
further, since nano-size m st can be sprayed, it is possible to perform
bacterial eradication, provide antibagberial effect, and prevent drying,
etc. inside the storage conpartnment with a structure and control of a
refrigerator that is not different greatly fromthe conventional one.
25[0171] According to the present invention, since an infrared sensor, for
exanple, is 104 used as the tenperature detecting neans, a surface

t enper at [ir167pf 1@ist:0QhpplieIBIS At Qsearnﬁﬁm&qm% 8 the ﬁnars?{?g{ngggg%m%@gg 'ne L

the surface tenperature of the food item) closer to Ite

det ect edgleapshdi léﬁqmék&%s%ggéraﬁﬁtﬁﬂj)fthes EEARF S ﬁ)‘gﬁiﬁ%gﬁﬂgﬁﬁﬁﬁ q@‘é‘gan be

freezing preservation ercool iig freezi ng)
provi ded.j.4} : .car di - phventkon,. si.nce a supercooling
Pr oozt nge Parerie adERE SpBab 0P REE BRI VRl e3P R RRE T
i ncl udedgndd 0. S: sihle to perform.freezi ng of hi uglity wherein sizes
and s hap6eose 1%){'{ a?lgyg‘?a(%:?dy & {“gflg etgﬁ% 8? %Pg]dlnga&e lﬂg%ﬁ %"@f%t}ftgbe%%t%mgi: e | ess
i kely tqQ damage a strycture of an.,original .food ite Further, since the
ice cr ys@%@éz’%?@”pgwg‘fsl i,rb%afoé’ﬂf’ﬁ{aée’ Shdas “ﬂ'{‘?ﬂ?ﬁ “dme@t%ﬂ“?ﬁ% & CSEOB bt ai ned
even the iﬁe ég gr stalsjg%e_brokeﬂ, and food quality such as taste,
t ext ur e, VA BPUER OV Hiei BHaU e ng spvatch §0c, isthes dprctass dhprodpisrmingd of
defrosting:%§ favaorabl e. Furthernore, since supercoplggg freezing to
per f or m PFEER, gt doperiesand siops 8l faninstian &vithopenie aadalosingefaucl ei are
smal | and fne, and the ice nuclei are approximately uniformy formed al
over a rdPnyesther dippsiitescand ssapshin genjundtioo avith anguitreniciemphetfrooda qual ity is
better than that in a case of normal 15freezing or instant freezing.
Addi t i orfamperatuse msilem shirageico et omahovisitixe indperatesandseps i Earjmcyioapr ayed
in a storage conpartnent, there is an effect that it is possible to
per flor m witlc v pichd ff ef thddi coatpiresor 17 avtheleod mir diaaladion &n &f beahethanid prevent
drying prevention as well. [0173] Further, in a food item whereto
super codaipermgesfandsmipadn eenjmativa wittbgeninighad 205saior d YRy ddnffer dedte, i@ spr esent
i nvention, since a cooling speed at the tinme of creating a
on) or an operation time when the mist spraying apparatus (the electrostatic atomizing
apparatus 200) operates can be set afterward when a user selects a compartment with the
compartment selection switch 60a, or performs a temperature setting in a storage
15 compartment with the temperature zone transfer switch 60b, in which case the
‘electrostatic atomizing apparatus 200 may be made to operate in conjunction with
control of the other control switches, the temperatures in the other storage compartment,
opening and closing of the door, or on and off of the compressor 12 or the cool air
circulation fan 14, and so on, without need of controlling the mist spray switch 60e.
20  [0168] Further, by including both a direct cooling air trunk and an indirect cooling air
trunk, and by installing a flow volume control means such as a damper as well in at
least one storage compartment, so as to make it possible to switch indirect cooling and
direct cooling, it is possible to provide the refrigerator 1 or a storage including a storage

compartment wherein instant freezing, normal freezing, supercooling freezing and

25 supercooling reservation are switchable, and capable of spraying nano-size mist by



supercooling state is slow, ice crystals begin to growat a tine after the
tenperature declines uniformy to the inside of the food item and there
is no possibility that ice crystals pastly generated unevenly grow, and
the size of the ice crystals generated inside the food itemare snmall and
approximately even; therefore, food quality can be 25nmai ntai ned, and
further by installing the electrostatic atom zing apparatus 200, it is

105 possible to prevent drying of the food item perform bacteri al

er adi cat ¢ledtrosaitid aRimRivatidh. aukihashe] sthcetf £ @BlsibIetE switdh @hSds@ ruéﬁ@
conpartment, hence food quality is less likely to deteriorate even though

a st or edidir88 dodliky z?rﬁleil\é%fjcéd?ﬁltgﬁ% !;tgfr%lge ChiBartdlerdtMor ]]%,atgné 'Ss ; ?ﬁlg}x te.

5[0174] The refrigerator 1 in sent” I nvention | reezing

: . 5. of . £ 00d i
conpart gﬁds}fl%aﬁtlﬁﬁqlmh%e %ad@ginﬁért l’ugfriJ h@ﬁfm@r Wi Rin@ o %&r%?ﬁ&gﬂmgi%gd:‘ J; g(ranzi ng

continu or 1I'n a phased mann rom to a tenperature |
t enper at | Lrcirculating framthe cool.er 13, the
cool i ng %%len%;l%? (?r%lg%{ a%?%}c@f%s@gtma cat ed iner geP 3?%%0 ?’%‘8%“?15% & rtment 6,
and ic intains a food itemin.the supercooljng state 10ﬂ£herein t he
f oodvg;lt el?ﬁn}q@nxgﬁltef ryosféaryl%glg?{loé?lzeamfsmﬁg?eaﬁ Eﬁl?é’sélhl?atg PRI the sefEigepipin a
freezing, pojnt by taki.ng in cool air that is blown fromthe cool air
out et " of B 8 stopdes g Qennad fhonble T gen kansar Bbly fens i €0gIo8y 13, a
tenperature geé%ing nmeans whi ch sets a tenperature in the freezing
conpar t nBREe 18° BHEEPSIANS ARMIZERAPPETEE 2095 plifcated ua therstprage ¢ringraimephan - 15C
so that the food itemstored in the cooli ng]ﬁcorrpar tment achi eves a
15super cb¥ Rosgbletta ewenly spray fing nan siFel mist dhihe gtoregasomplartelent gadbint ons t he
cool air blown into the freezing conpartnment 6 and taken in the cooling
conpar t nasterigheradicatipng provide angibactsiiadl edlestu presemvel finghrickre ahdpaverttairyingused i n
the cooling conpartnent, and to maintain the stored food itemin the
coollidng etermpude e storags doepartniehe supercool i ng state, a supercooling
rel ease nmeans which rel eases the supercooling state by changing the air 20
speed or[0168 t &Fnpberasinceeys ahigh-qualitydineding duidhienf ageicoendfesad i n t he
cool i ng

function is 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 encrgy-saving freezing can be realized as a measure for global

environment, can be realized.

[0170]  Furthermore, by introducing cool air in a space for performing supercooling

and by adopting a cooling structure capable of controlling temperatures wherein cooling

temperatures can be changed to plural temperatures, there is an effect that supercooling

20 freezing of a food item including edible meat can be realized, and further, since

nano-size mist can be sprayed, it is possible to perform bacterial eradication, provide

antibacterial effect, and prevent drying, etc. inside the storage compartment with a

structure and contro] of a refrigerator that is not different greatly from the conventional

one.

25 [0171}  According to the present invention, since an infrared sensor, for example, is



conpartment, and a freezing tenperature setting neans which perforns
freezing preservation at a set tenperature | ower than 0C whereby the food
itemis cooled rapidly by increasingiphe air speed surrounding the food
itemor lowering the tenperature surrounding the food itemafter
supercooling is released, and is capable of 25realizing energy-saving and
hi gh-quality freezing 106 [0175] Here, the storage conpartnment which can
per f orm supercool i ng cooling, supercooling freezing and instant freezing

nmay be oh{i@rastieRmbhansviieRindaneARPAL RS tempbratdRdralf6&d 11h18 Qb her storage

conpartments such as the freezing conpartnent 6, the vegetabl e conpartnent

5 etc. BRhAGeE A hsiiiert (E& éxaﬁipu@%@su%lé@fc}n?@ﬁ% egﬂfaiﬂmd ftéiﬂj(clﬁibg 5 an

indirect cooling air trun and be capable of swtching air trun may be

made 10 RAhE MR RHAPERIRALA LELAHE GBS IR Abekb SRR ﬂ]%ziﬁl:g&istgg s way,

any storage conpartnents can be used, and a user- can red
storage gonpar : ferr I re.zone super.cool i ng
freezing at %%%@,Eseg\%gg? K%u%‘rﬂg Pi g%#rg‘%g'fg)?rf%?%go@t%lra géecafl ﬁ’gtp r?‘gde asy to
use for r can_be provided. .Furt.hernore, the electrostagtic. 10

ot o 2bar SRS B B AR PR e sahg SRt Reie B s (f or
exanple, the refrigeratjng co rtment.2, the switchjing conpartment 4, the
veget abl %erEO(Sﬁbi‘?e[ZW%ﬁlﬂer %A,e%aﬂgg?cﬂglgﬁaé%?i Hgudesids pansibie t§ PeEioE™) it only a
heat i ng ans i ,inst?lle dependi ng on tenperature zones wherein the

i nsi de ofC4i® %@w‘a@@ Bovparihrreand shanes at e cnstils gaveragd atthesipagt dur i ng
operation of the electrostatic atom zing apparatus) 15Next, it wll be
descri belieezing ayg dass Hkely (o dupagsrp siaigise @[tho%gm@; itemof Fenther,rsiicei ger at or
1 in a case wherein the visual confirmation neans is installed in the
cover 30beéfc arndale precsnalse siiecclesedianoniginabiate sambe 00@ingd evdiathe iccuser can
visual ly confirmwhether the electrostatic atom zi ng apparatus 200 is
operl&t i ngystalsatecbrpkes end foadbdlityesuth assstehtewrd, a pRisgrvation B, e, ofFi gs. 18
to 20, at |east one electrostatic 20atom zi ng apparatus |ight 600 of an
LED, f orthest@wpkam af the iimstodldefdstingsis devotdbde. c dlnethe@@Ge, since supercooling

freezing to perform freezing after the supercooling state is included, ice nuclei are small
and fine, and the ice nuclei 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
uniformly sprayed in a storage compartment, there is an effeét 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 a cooling speed at the time of creating a
supercooling state is slow, ice crystals begin to grow at a time after the temperature
declines uniformly to the inside of the food item, and there is no possibility that ice
crystals partly generated 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  maintamed, and further by installing the electrostatic atomizing apparatus 200, it is



or on the cover 300 itself of the electrostatic atom zing apparatus 200 so
that the user can visually confirmwhether the electrostatic atom zi ng
apparatus 200 is operating. The el ectpgstatic atom zing apparatus |ight
600 is nade to light up at the tinme the electrostatic atom zi ng appar at us
200 is operating, which is capable of lighting up or 25flashing when the
el ectrostatic atom zing apparatus 200 is operating at the tinme the 107
openi ng and cl osi ng door (the door) of the storage conpartnent is opened,

whi ch CaghsbiBleat PréveBgyRY: oF thSRIod Viefl BhiYmi b4 SeriaM G Richiish, %h@gfcrmat atic

atom zi ng apparatus 200 i's not operating at the tinme the opening and

S TSR Sater B A AR R TR I o
2 9N A L) BSEALlon AR, AR EHSL BBl o (1"

When the el ectrostatic atom zing apparatus 200 is operating at the tine
stdte, . ‘
t he openi'ng and cl osing door (the door) of the storage conpartnent is

opened, E electrostatic .atoqm zi ng apparatus light 600 shoul d preferably
e made IPEPAI adlear sieldt I o i BREB B2 e S fisonh opBPYHBIIRI |y
confirmed by the yser by a |ighti method different fromthat in a case
wher ei n 4 YRk &L pdsing -e@palﬁaaﬁm%%ygf%ﬂdu@m FPHUGHY 9IS @ddaseds t he
light inside the refrigerator at the tine the electrostatic atom zing
appar at U8ap6p fipg (6t togemperafye Iy Dirgeginsmtespemdee wprsy & ¢oliRs 28| ectrost ati ¢
atom zing apparatus fight 600 is installed inside the cover 300, when one
or plur eﬂﬂ‘%@éﬂg Hgen (e spolex hivphecooling compantmenirwhiek isdlopaied ingidodhe 515, the
side surface opening (not shown in the diagrans), the upper surface
openi ng ffassingshowartinent G and iwdighamaintainya foed itcovie theswpbaoelimgpaaieng (not
shown in the diagrans)) which are openings with approxi mate sizes that a
us erlOc arwlstrein nisefoipd atefri inger frotvaresemates enfperamed ciquel tdver bmwenthasur f ace or t he
both side surfaces, it is possible to notify that the electrostatic
at om zi riggeaippgaoatt by tA00s inscoopeir dial ivchluwivh Hioui tharyokiesitit of the freezing

compartment 6 and is absorbed in the cooler 13, a temperature setting means which sets

a temperature in the freezing compartment 6 equal to or lower than -2°C but equal to or

higher than -15°C so that the food item stored in the cooling compartment achieves a

15  supercooling state, a cool air conditioning means which conditions the cool air blown

into the freezing compartment 6 and taken in the cooling compartment so as to prevent

air speed surrounding the food item housed in the cooling compartment, and to maintain

the stored food item in the cooling compartment to be in the supercooling state, a

supercooling 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 setting means which performs freezing

preservation at a set temperature lower than 0°C whereby the food item is cooled

rapidly by increasing the air speed surrounding the food item or lowering the

temperature surrounding the food item after supercooling is released, and is capable of

25  realizing energy-saving and high-quality freezing.



20devi sal by placing the electrostatic atom zing apparatus |ight 600 at a
position where the light fromthe electrostatic atom zi ng apparatus |ight
600 (for exanple, an LED or a lanp, gbhg.) |eaks into the storage
conpartment fromthe openings as apertures. Further, also in the case
wherein the el ectrostatic atom zing apparatus |ight 600 al so serves as the
light inside the refrigerator, it is possible to irradiate inside of the
storage conpartnment 25w thout providing a light inside the refrigerator

separ at ejoy 75 pndigufthe sl bHFhMABHEVIGER canlOBfRE: sﬁﬁér%(ﬁﬁrg_ dRlipdie ot her

hand, by setting the position and the nunbers of the openings —as

cper tur pbihobfe SEVSHe 000 IRY 0L DSIVIE 0BG O CURICAIRBYIRPhy 2 D°
S A S o
devi sal . Vﬁgﬁgaél(%;lofrllponfneg'\;/%ne%\:/\/rli’gﬁlgtcﬂgg%f rg@ {5 %gtug? ?(@9(5&&&9 %lgﬂr %ﬁlég us
o o S e T8t Bt

the storage conpartnent_ without providing a Jight inside the refrigerator
separ at el?‘??t?’r‘?lﬁé %@gﬁo@qeéﬁg@nﬁﬁgﬁtﬁ‘iiﬁﬁﬁz‘g%p $V9Y; YW S'¥BEC can repl ace
10the light inside the refrigerator. [0178] Here, by using a dual-col or

em ssi orfoBrHents 30 be usgsh é‘m%EBgeféﬁil setiapyeigrred siosge coBPatBeRidp at he

el ectrostatic atom zing apparatus |ight 600, it is possible to use the
LED(s) supigrad &nyparaiuen pone ar fensrooling feezing peboica, agdi therdfggastedons a | i ght
inside the refrigerator that lights up at the tinme the door of the storage
conpar t rbastoragedlns s eas$ tmusednr b E@rican be peyvidgde e Mughermedk, ithe alewdstatca | i ght
for the electrostatic atom zing apparatus that |lights up at the tinme the
el edir osttanizongatpparaiusritfOapp e aistdled 0D ansstopee admpaytménts {theexangde, ahareans
that notifies a user visually that the electrostatic atom zing appar at us
200 i s apfrigetating coapditsphtad, thashitching' domtpaeineat 4 0kt atdetabld miyFarignappar at us
light is on" and so on is presented on the control panel 60 provided in

t he doors,ahd tHheratngagapdAnean®ald EDhly(d atieX ai¥phseis ishdled dbpdrdaipat i ng

conpartment 2), or a light (an LED, etc.) dedicated for indicating that
the el ecdnriesbaatife 36RTwHeRdn ARAALIAS HBtht Stodalel ddehphRcARQEAEI AR led.
[0176] (Display during operation of the electrostatic atomizing apparatus)
15 Next, 1t will be described a visual confirmation means with an example of the
refrigerator 1 in a case wherein the visual confirmation means is installed in the cover
300 of the clectrostatic atomizing apparatus 200 so that a user can visually confirm
whether the electrostatic atomizing apparatus 200 is operating. In the present
embodiment, as shown m Fig. 4, Fig. 5, Figs. 18 to 20, at least one electrostatic
20 atomizing apparatus light 600 of an LED, for example, is installed inside the cover 300
or on the cover 300 itself of the electrostatic atormizing 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



is provided and so on, so as to be able to notify the user by emtting a
light in blue, green or red. [0179] Further, by expressing an anount
of sprayed mi st or a degree of bacterpal 25eradication (strength of
bacterial eradication) inside a storage conpartnent by a 109 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, syRiSind c@j%'inggdo%ﬁ’ghe 960@% heSts @Joﬁéﬁrr&:ﬂm%ﬁpeg %hr@)rclén%r a

figure (for exanple re suc as a gure i n

si npl e S&ﬁx@iﬁné&'ﬁﬁaﬁ%r%slsﬁlggg gl-lngl.re ?’h&ﬂ {ht% efect gsgtgtlc) 4to 12%13%%%)%?321'15\/ q?)ual

confirmthe anou ree o atli cati on,
etc. i [ r | as an anmount of used
el ectr |mgi|Sa OS OB&?{*I%%?%{% |£]{n§/3 tgoﬁ%ér?é%g angncgo ‘g%gﬁf’ ‘)56’2 oTPTEOXi de
em ssion, etc as a |leaf mar is_also
appl i cabqoglqaﬁtﬁen{]ﬁé’pf?egﬂf}? qﬁe‘sc%ra)rsvpa B9MHDG amﬁr?t%fl%htﬁgptsgo“l@ he colors are
changed in.1 cor danc th the nunber of djvision, and the anount of
spr a%ed REeltal %&ag‘“t 5 &é@ﬁ@ﬁ% feidg A rsimigerates aud lin eamtingeusly ing wilapl ayed by
t he nunb r of tgi di vided parts whose colors are changed. In this way, it
i s possi®rexpEP ?BFt%L)yW]Plﬁ]é Cﬁ‘?’r]%ﬁ%ed@ﬁ thehighy dnpide; the refrigesaigegr Whemthebact eri al
eradlcatlon etc. also in a graphic display of the anount of used
electri g ffc)‘/mSttﬂH‘éafé’FIé@{lg ReRargtus XY ewerating at the tiredhe ppofingarddesiag oxi de
em ssion, etc.; 1l5therefore, a display section is reduced in size, and
furt her ,dogr [thqdmr) eft}stswr@geettompaﬁumndlswbmd ite edoraiobtadnatoodrinpe control | ed
easily, hence a display device and a refrigerator noderate in price and
smal | i rapparamisdight 69 shotildi prefitrabube ede tosflasher bb arrasbafitndfo sprveied ni st
and the degree of bacterial eradication, etc. together with the anpbunt of
usedOel eat bt istiylly tdidireke by theidey be % Pightsy mamdd ditteran gty (f iccacheon
di oxi de em ssion, etc.

wherein the electrostatic atomizing apparatus light 600 is used as the light inside the

refrigerator at the time the electrostatic atomizing apparatus 200 is not operating.

{0177]  In a case wherein the electrostatic atomizing apparatus light 600 is installed

inside the cover 300, when one or plural openings (for example, the front surface

15 opening part 515, 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

n the diagrams)) which are openings with approximate sizes that a user cannot insert a

finger theremn 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 light 600 (for example, an LED or a

lamp, etc.} leaks into the storage compartment from the openings as apertures.  Further,

also in the case wherein the electrostatic atomizing apparatus light 600 also serves as the

light inside the refrigerator, it is possible to irradiate inside of the storage compartment

25 without providing a light inside the refrigerator separately, and sufficient luminance can



20 can be immedi ately confirnmed by the user only by |ooking a display part
in one place without need of |ooking at several parts, the refrigerator 1
that is user-friendly can be obtaineqgg [0180] Here, at l|least a part of
the cover 300 nmay be forned of a resin material in color through which an
inner light can transmt, such as transparent, white, mlky white,

25yel low, light blue, etc., small in thickness, or a resin material etc.
that is transparent or 110 translucence and small in thickness so that

the innege drs@l, Can theothbshall %f)é f%f‘vé {hh 954159%@ u. gﬁ;eﬂs the® of

thin resrn i'n whitish colors, ors ors or greenrsh

col ors, edrurc@ HnB Yo P 3%h Qb t Ms; d&ﬁ% Etg%%% %?ﬁérﬁb g0}

electrosta I c atom zi ng appar at us e cover 0, t he
(for exa red,

whol e co de.5to emt
or ange, %ﬁ%m?e%qvﬂ??ufpge %uma%c e Y the Flgg Ogthets éa%eoct?gtp AgHKn Gﬁ‘?é’ cover
300 may to emt he col or.of the cov 300, or.in the
enissioﬁnggnggi%?mgﬁgm@1%%8?%@?3?ﬁ'g@?%ﬂ????ﬁ?%@%ﬁﬁ%ﬁ  TEISPRSSBETC 1 n this
case,. by nat fornln an sli etc. i.n the front surface of
t he éovétm@btﬁa% thegle Fraﬁtatl atP $ Pwatpﬁiﬁ”(hlé Oarrat%Wégwranzenw%ut by
forntngé? enrng a slit in the side 10surfaces or the upper and | ower
surf ace éﬁsa héh@ %Pn’ o0 waee the eqtrostagip alonuripg apRAr#HR BERi6PR spives pass,
and further setting the electrostatic atom zing apparatus |ight 600
provi dec? $0nastt e lighfvesideaithg refsizprateansingenhe eleetrostasicamamizinggippatafusdigb anpl e,
ultraviolet light at a |evel having | ess affect on the human body, etc.)
of a wavdlenaygttadiate crenlp asiderthastomgadpwatitment vethoubprovelingd lightfiesds and
deodori zing effect, |ight does not |eak 15fromthe front surface of the
cover 30be midgaalos efrpairectely;cthe eletturdtatmtabanixittghappaghts lght 60t day; replaer ef or e,
there is no influence on the human body, and bacterial eradication and
deodOr i zhabglefifhedd the cafiigbratoabt ai ned by the el ectrostatic atom zing
apparatus |ight 600, and bacterial eradication and deodorizing effects by
sprayi nqOnz8jo- $ez® byiusing ardhal- 0316 O¥8Rsion LED or two or more LEDs emitting

different colors for the electrostatic atomizing apparatus light 600, it is possible to use

the LED(s) separately in such a manner that an LED in white is used as a light inside

the refrigerator that lights up at the time the door of the storage compartment is open,

15 and an LED in blue, green or red is used as a light for the electrostatic atomizing

apparatus that lights up at the time the electrostatic atomizing apparatus 200 is operating.

Further, as a means that notifies a user visually that the electrostatic atomizing apparatus

200 is operating, a display such as “the electrostatic atomizing apparatus light is on™ and

s0 on is presented on the control panel 60 provided in the door of the storage

20 compartment (for example, the refrigerating compartment 2), or a light (an LED, etc.)

dedicated for indicating that the electrostatic atomizing apparatus is during the operation

1s provided and so on, so as to be able to notify the user by emitting a light in blue,

green or red.

[0179]  Further, by expressing an amount of sprayed mist or a degree of bacterial

25 eradication (strength of bacterial eradication) inside a storage compartment by a



20[ 0181] By providing the electrostatic atom zing apparatus |ight 600

i nside the cover 300 as just described, since the cover 300 can emt |ight
in a wde range (for exanple, the whghe cover 300, or at |east a part of

t he cover 300), even when stored itens such as food itens, etc. are housed
around the el ectrostatic atom zi ng apparatus 200, such as in the front of
the electrostatic atom zing apparatus 200, it is possible to visually
confirm 25at once that the cover 300 is emitting |ight from between the

stored idRiBth (B dxA®plc, hfiartiBy ofldnlapPlis® valRReiot aRh @yt Parflbamlod¥nigi rectly on
the cover 300 that the €l ectrostatic atom zing apparatus 200 (the m st

sprayin : i - ¥ i ) r eration.”
[0167] ( CLEPRAB ) One PR Pk Ve e b R B BB

electrogy J VA t I.s i o) i re, it is
describedﬁﬁﬁf?ﬁghggovgﬂg%ggggﬁ%?§§a%%?§?%ggﬁg’%ﬁ%%%%ggg%fg%c%f%%gggng
apparatus light, 60Q is installed.n the, electrostatic,atom.zi ng apparatus
266 and he Bbp& e grk SR it e G SR RO R 1 B £ g
apparaat 200 is. during operation; however, it is also . applicable that the
P Bar oot & BTG TGe S 2duirs 66 AEL POt HECOpEh PO PR sual | y
confirnmed by usi a lighting device 900 in a storage conpartment (inside
arefri gtg? 3%’8]’“)“ qr}rq?gfaéfﬁé %ﬁ of g?er(ﬁeééﬁteé)tf i%ﬂﬁeﬁfgﬁﬁ%ﬁ%ﬂﬁ]@ﬂ:tet% mW?ﬁ@FFq?s a storage
conpartnent, for exanple. That is, it is also applicable to have the
| i ght i n BB TE@eo0: Ga5% pidise AEng pp pRGHNICSHsed elaelRely elestrifily SKBEASEhat t he
el ectrostatic atom zing apparatus 200 is during operation. 15[0183] Fig.
21 is a apdmammoust skeriarEapxide daissioavetef intaHeguresuchge pdeadmatk,dis cit isbi ng t he
embodi ment of the present invention. The refrigerator 1 in the present
enmbodi mewio dppbitalde thaptherfursis divided iotmpaltipheparts, hachloasare kbanged mi ger at i ng
conpartnent 2, the ice nmaking conpartnment 3 (not shown in the diagrans),
t he 16w tacbondgnaeompathe mentbedof disionegret thb lheooatngaptayed inistan thetdegrder eezi ng
conpartment 6 that include spaces to house 20stored itens (food itens,
etc.). Fdbhtterial drinbicatiohy ¢tgas displaydd by teunhshet bethhidingéell parts whose

colors are changed. In this way, it is possible to display the amount of sprayed mist,

the degree of bacterial eradication, etc. also in a graphic display of the amount of used

electricity, the electricity expense, and the amount of carbon dioxide emission, etc.;

15  therefore, a display section is reduced in size, and further, a liquid crystal, etc. for

display is small and can be controlled easily, hence a display device and a refrigerator

moderate in price and small in size can be obtained. Further, since the amount of

sprayed mist and the degree of bacterial eradication, etc. together with the amount of

used electricity, the electricity expense, and the afnount of carbon dioxide emission, etc.

20 can be immediately confirmed by the user only by locking a display part in one place

without need of looking at several parts, the refrigerator 1 that is user-friendly can be

obtained.

[0180] Here, at 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,

25 yellow, light blue, etc., small in thickness, or a resin material etc. that is transparent or



refrigerating conpartnent door 7, the sli de-out ice making conpartnent
door 8 (not shown in the diagranms), the switching conpartnent door 9, the
veget abl e conpartnent door 10, and thggfreezing conpartnent door 11, each
of which opens and shields a space between inside and outside the
compartment. A plural inside refrigerator shelves 80 25(1oadi ng shel ves)
are provided in the refrigerating conpartment 2, which is the storage 112
conpartnent placed in the uppernost part of thEEJ r ef (rérlsgelrator 1,_anth he
appr oxi FOSRCEAN B A0 2R el jnsi de
refri ge?g%lgslrl%ghéelf C8£0 pr o{%lg%{de%?% e under nlglét aﬁg)\g/ef, V$I¥¥)Cr11 rrﬁ_y Ibedused
as a chikl, S : cont r i.na chille
“Cormor It S SO 5B M SRR U O ) ol

veget abl e. conmpart pent or a,veget abl e eservati pn .cont ai.ner at. is

cont r ol I(grogrlg%m% %Og‘g%t %%?’eangg’ 5?Ylﬁlgﬁlap{e% ot Zﬁrﬁfeéabg%}g@r%? SS?EW@}IF mat el y
+3C to +5C. .The swi tchi partnent 4_is proyi de el ow t he

r e}‘ ri ge[1 %9%%??%%?%& 698 E%if[f;g%ﬁo‘@féé@dﬁ‘lz E’\ﬂefgﬁ:ﬁé{?rﬁ@ﬁ’c’a%bq lfg?qrﬁe(r)l;/i (Ejseids
bel ow t he sw j.chi.ng conpartne . Further, e freezing conpa

pr ov},gdedtot?é‘@lb C*Etﬁ’ég?/l@ﬁgtg’é@faén o fphrorgat Plsc.imyrRlneta biremebeinside pithe of the
refrigerator_ 1. Hereinafter, the refrigerating conpartnent 2 having the

r ef ri ger VFhePt onisroonemOtaaey bymadketor gt igliip éhey cofori gfdhenecoer dHkPves 80
(the | oadi ng shel vesf, etc. will be described; however, the refrigerating
conpar t mgrike emisgionplor phiheadpctigstahs sto ez ipracates light60p.ef i thisrcasobyl is in
an approxi mately rectangul ar parall el epi ped 15shape as shown in Fig. 21,
and basewtdermihgan agerang et 4 git, eterie thd foontsirfideerfited cdvged@l arasinot & sur f ace
on the front side having the door is referred to as a front surface, and a
sur f ace lowk ligie ipadskofsheleowir 8A0.rtes pg ditrnting alepdnignér it frarbe side referred to
as a back surface. Further, the upper side (the ceiling side) in Fig. 21

i s rief ersueflcdsmralse eppeo pndslovfeaserfacehet 1he weverSi0deeté (b et ichelasir sidde) i s
referred to as a bottom surface, and the other two sides are 20referred to

as si de muofseasis(hues,end fiohor &5 saiting theddledtiotitic hitenibak psdrat@s lighia | ef t
side surface, and the right side is a right side surface). Additionally,

in the reirirgadal innBe 6VER300 FERS a2l &0, ﬂosenﬁpﬁg}ﬁgfo%@séaxﬁéleﬁﬁf}mﬁmet he
refrigerating conpartnment door 7, the plural inside refrigerator shelves

80 (the flopagdi NEvalEh¥eWNsst@kct RARE RImSH BEEY e{c?% BRIR flfa'vlné arranged in
parallel so as to be approximately parallel to the top Surtace€ (or the
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 influence on the human body, and bacterial eradication and

deodorizing effects can be obtained by the electrostatic atomizing apparatus light 600,
and bacterial eradication and deodorizing effects by spraying nano-size mist are
improved.

20 [0181] By providing the electrostatic atomizing apparatus light 600 inside the cover
300 as just described, since the cover 300 can emit light in a wide range (for example,
the whole cover 300, or at least a part of the cover 300), even when stored items such as
food items, etc. are housed aroﬁnd the electrostatic atomizing apparatus 200, such as in

the front of the electrostatic atomizing apparatus 200, it is possible to visually confirm

25  at once that the cover 300 is emitting light from between the stored items.  Further, it is



25 bottom surface), thereby inside of the refrigerating conpartnment 2 is
divided and 113 storage efficiency of the stored itens is inproved.
[0185] Further, in the present enbodnqﬁnt, the control device 30 is
provided in a bottomsurface wall of the refrigerator 1 below the storage
conpartment (for exanple, the freezing conpartnent 6) provided in the
undernost | evel of the refrigerator 1, which 5controls each neans
constituting the refrigerator 1. O course, the control device 30 (the
ComroL, TRBARICTBL D isPRI VAL dNufloVomh B ke AbddBLSRnaET 30 Of the
st orage conpart nent tor’ exa e, the refrlgeréilng corpar Nene 2)

provi ded._ i | .of e refrigerator L. .The.control device
30 perfoarlﬁr% r%ﬁ%%@%}[%%?%ﬁréﬁég a@%ﬁ%ﬁ] fﬁo?%{‘ﬁtuggEf}wéllﬁa%u%g Bff¥b, an LED
910c, an_LED.910d, an LED 910e, and an LED 10 9100 included in the
Iightingoﬂ%%ﬁ%% 900 mainly for illumnating inside of the refrigerating

conpart . 18 Fig,.22 is a_schennatic.sectjonal side view of the
refrigepgﬂg?fl(ggge hﬁ#ﬁgtPﬁécéﬁ%G@WﬁEﬁPr%TdFH@yﬁ@EggﬁﬂaﬁﬁVEﬁﬁion. As
sho in Fig. 22, the |ighting device 900 using as a |light source the

pl ur L HDRIARHARMAUEHTDE 8PHREON)i ght for naking it possible 15for a
user to visually confirmstored itens, for exanple, white light, etc. is
provi ded in t hdldpdeisgissaribsd iy Hierabpyaan exempdd whersin the elgstrestationner  si de
wal | 2P) of the inner wall of the refrigerating conpartnent 2.-In the
present dppEdsEnparataslight 0G0 is ingfalleslindbe degrassatipatomiding apparatus @80t i on
forward (nearer to the refrigerating conpartnent door 7) of the anterior
edges ofandhbisiviiale cordimmiedehatithe elsttelstatis a80nizingtapparhtun €00 s digingal | 2P so
that lights 20emitted by the LEDs 910 in the |ighting device 900 are not
hi dden bypeaat®npheekviet, énis @lserapp licablcthsiethublet b dtaticheosiz@rzegphta@in 208 ihoused
on the inside refrigerator shelve 80. Further, as for the vertical

di rdét i aturirigh@epltion &l vikkDy AdSrmachpekieh i el dev@eioongn deirge 900 are
all ocated so as to be placed approxinmately in between two inside

ref ri gercgartahat U8SdSBOrdi8¥dralod) BAAH HRLBRIzeAMRA JoinPSrthbm 2y HidhSk de
refrigerator shelves 80 so that the
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 1s 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 1 in the present embodiment
includes plural storage compartments such as the refrigerating compa,rtment 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 to house

20 stored items (food items, etc.). Further, the refrigerator 1 includes the hinged
refrigerating compartment door 7, the slide-out ice making compartment door 8 (not
shown in the diagrams), the switching compartment door 9, the vegetable compartment
door 10, and the freezing compartment door 11, each of which opens and shields a space

between inside and outside the compartment. A plural inside refrigerator shelves 80

25 (loading shelves) are provided in the refrigerating compartment 2, which is the storage



25lights enmitted by the LEDs 910 in the lighting device 900 are |ess
subject to the inside 114 refrigerator shelves 80. [0187]Fig. 23 is a
di agram describing a light-emtting gharacteristic of the general LEDs
910. As shown in the diagram the LEDs 910 generally have strong |ight
directivity regarding | um nescence. Therefore, lumnosity is the highest
in a direction 50f an optical axis 915 perpendicular to a light-emtting
pl ane of the LEDs 910, and lum nosity decreases with distance fromthe

optical aerhSarBdent Piﬂ%&@m tﬁ@ﬁp{%‘éﬁ%ﬁ?ﬂ Ort &t tﬁ@%@g%gf £ ol O a&{pﬁ){]ﬁg{ey ed with

| um nosity equal {o or nore % of the Tumriosity e optica

axi s 915cl.b§edrc%§1%' te?ﬁd%jé%n@QYad@e ?fa&&fﬂél&g ti[mé %‘u@g% %ﬁlg& 1P IRSr f()t ]&Q\Qf yer, it

does not nean tha ht canno e radl a 0 a part“other than in

(ne” 106t LG8L LEEESCLANL 00, 098 el d Ak SN S Db

but it neans rang at pre _

th th ' h of the effective i.rradigtion e a the lights
gm’ 1(:a '[ ed %031 trlt0 %& }_I)Eﬁ}e ruag%g FIPFRITR GO %%q'pgqun?tegfsg%ﬂ@é%?#%gg’rw &Sther ei n
wh the optical,axis 915 js set 0O a = 1000 (approxi mately 50). is

i nglntfdegasl Veltgﬁ@L’@f‘Pgﬁﬁafth’f ?rraa‘é‘?g&fal%mrie%ﬁﬁémﬁ.cgﬁﬁ&f’h tisicpntgeileddpger wi se

- 15specifi ed, fhe directions of lights rega[dingrlgninesgence of the LEDs
910 are Y§eBRlCRompRIReH! IFEPEIaYP rRRC flsappraxdBrichns3 “Criod St and&hpar al el to

the inside refrigerator shelves 80 (this does not especially limt |ight
in vert i%?gfchaqgr@éqgagﬁ)em 4 1s provided below the refrigerating compartment 2, and the

vegetable compartment 5 is provided below the switching compartment 4. Further, the
freezing compartment 6 is provided below the vegetable compartment 5 in the

10 lowermost part of the refrigerator 1. Hereinafter, the refrigerating compartment 2
having the refrigerating compartment door 7 and the inside refrigerator shelves 80 (the
loading shelves), etc. will be described; however, the refrigerating compartment 2 is not
limited to this.
[0184] Here, the refrigerator 1 is in an approximately rectangular parallelepiped

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 is referred to as a back surface.
Further, the upper side (the ceiling side} in Fig. 21 is referred to as a top surface, the
lower side (the floor side) is referred to as a bottom surface, and the other two sides are

20 referred to as side surfaces (here, from an anterior view, the left side is a left side
surface, and the right side is a right side surface). Additionally, in the refrigerating
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 pafallel so as to be approximately parallel to the top surface (or the

25  bottom surface), thereby inside of the refrigerating compartment 2 is divided and



[0188] In the present enbodi nent, at |east one of the plural LEDs 910 (the
LED 910a, the LED 910b, the LED 910c, the LED 910d, the LED 910e and the
LED 9100 is used 20as the el ectrostatjjg atom zi ng apparatus |ight 600 for
the el ectrostatic atom zing apparatus 200. For exanple, when the
refrigerating conpartnent door 7 is open, since the plural LEDs 910 in
the lighting device 900 are all used as the |ighting inside the
refrigerator, the plural LEDs 910 nmay be lighted in white, for instance,

and whensthbh@e RG9St el Fored RBInZ isieh ratus 200 operates during opening
of the refrigerating 25 conpartnment door 7, at |east one LED (for exanple,

the 9103?01@3 t NGk iRthe nf é]nﬁ&?ﬁmeﬂt}ﬁleiclaﬁﬁaﬁewcg @bk@%o@%\éfl G, 900 may be

made to flash or light off. [0189] O course, it Is also applicable that a

color (T Q8 QIFRICE vl dﬁhﬁ; fe?rqh%eréérf)ﬁflgglbwoﬂn? ¥I§H§[%\gpnn§%trg%1énﬂ%orae§?rbg@ that iIs

it up during operation o ectrostati appara 200 and a

I f I ' f LED th is. lit for..lighting,5inside
e of A6 PP b0l B B Ut (R no AL oy
[ Lly. Furth i L. I | i bl et hange t he, col Qr. of the
'ED 1% bebttolpop) eaconsinite Fis RRBRRO T ho TriRrGeratort O REvR e LED
flashes. Additi [Ty, it i l.sp. i cabl h the plural LEDs lit
dur i ng ol SHASATGRIS Ve VT MR CIREOTS P HYC Hgp ARCe S HS0OTaERI have

the colors of the plural LEDs changed, or to have the LEDs 10w th
di f f er entoTgBIigent {fgagwf%l%zé%&ﬁégewn}grpwm&m%2MQVlfi9d {iribe yppgrmost

I mredi atel y ] ]
levél of the refrigerator 1. The control device 30 performs control for plural LEDs 910

(an LED 910a, an LED 910b, an LED 910c, an LED 910d, an LED 910e¢, and an LED
10 9101) included in the lighting device 900 mainty for illuminating inside of the
refrigerating compartment 2.
[0186] Fig. 22 is a schematic sectional side view of the refrigerator 1 describing the
embodiment of the present invention. As shown in Fig. 22, the lighting device 900
using as a light source the plural LEDs 910 that emit visible light for making it possible
15 for a user to visually confirm stored items, for example, white light, etc. is provided in
the side portion (hereinafier referred to as an inner side wall 2P) of the inner wall of the
refrigerating compartment 2.  In the present embodiment, the lighting device 900 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 nside refrigerator shelve 80.
Further, as for the vertical direction, the plural LEDs 910 included in the lighting device
900 are allocated so as to be placed approximately in between two inside refrigerator
shelves 80 next to each other among the plural inside refrigerator shelves 80 so that the

25 lighté emitted by the LEDs 910 in the lighting device 900 arc less subject to the inside



[0190] Here, when the color of the LED that is |it up during operation of
the electrostatic atom zing apparatus 200 and the color of the LED for the
lighting inside the refrigerator aregyfferent colors, the LED that is it
up during operation of the electrostatic atom zing apparatus 200 is lit up
only during operation of the electrostatic 15atom zi ng apparatus 200, and
is lit off when the electrostatic atom zing apparatus 200 is not
operating. Further, it is applicable that by using an LED which can enmt
l'ights i patiyR.ePliRIesgbhe first color and the second color), a light in
white color, for exanple, as the first color is turned on when the
el ectros f Toly; By . r - 2001 - I.na. |.ight in the
second C@?g'ﬂ:(%g-r%égﬁgf%?ﬁg d?:%)#(ﬁﬁ)?l?gdalo ?#@re%ﬁ{tmg%%ﬁ%%g&ﬁ (?fgﬁe gﬂ}?{) or, such
as red, re el | or an . hihS turned on duri operati on
of the eﬁ%@? 7 gg‘t a&p%h a onrﬁ'c%‘lzly‘? ﬂﬁlgra? Elpeajt%%@ S éb%ger}eﬁal{}ﬁ?agfe\ﬁg%g fégqﬂce it is
possi bl e ;to.use the,.L t.o be |it_during .operation, of.the electrostatic
at oni zi n%“e Hﬁg}’ 5%51%%%3%%%%! i lieh’dg’i IWS’i‘IH’élW frehy Elfg:h Y& 30BFt®Pen when
t he ectrostatic atom zi ng .apparatus 200 is not operating, when the
r ef rgger anfg)tlg%l,ﬁ}ésrﬁglg}?{peglggg%f R ﬂg%e@gfqg @%ﬁh@@@ﬁ%&ﬁ?iq%m 252 is
open, al] the plural LEDs in the lighting device 900 can be used as the
i ght i ngvoagsity dreregfes pid digrpgedigm fhsroptispldxis g Ight Aless forexappledacr eased i n
the refrigerator. Furthernore, since it is possible to have the light lit
in the c@hgywhensdichielssediated Mo luménosix sawsl &0 ormgre thainug) Yqefdba, yel I ow, or
orange, etc.) different fromthe color (the first color, for exanple,
white) tlsmieosiis etithg optieed akisgH biinrgfernsi tdes nheffeciveiigatiatiorrangen t he
el ectrostatic atom zi ng 5apparatus 200 is operating, anyone can visually
conf i r m hhwevarhié ded¢sewt mesh aliat dightt amati begadipied nbtlls 2p4t otherothan atthag, and
the design is also inproved.

10 effective irradiation range o by the lights emitted by the LEDs 910, but it means a range

that predetermined Iuminosity cannot be obtained other than in the range of the effective
irradiation range a by the lights emitted by the LEDs 910).  In the diagram, it is
described a case wherein when the optical axis 915 is set 0°, ¢ = 100° (approximately
+50°) is included in the effective irradiation range o.  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 910¢ 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



[0191] Fig. 24 is a diagramof the refrigerating conpartnent 2 of the
refrigerator 1 froma superior view describing the-enbodi nent of the
present invention. As described abovgsthe refrigerating conpartnent door
7 is provided in the front surface of 10 the refrigerating conpartnent 2.
In the refrigerator 1 in the present enbodinent, the left refrigerating
conpartnment door 7A and the right refrigerating conpartnent door 7B for
openi ng and shielding the space inthe refrigerating conpartnment 2 to and

agai nst fn@fﬁe eggte 2 t Qeﬁl'ag%&)'dﬁ’a%h;fﬂghge&fs' de- by-si de manner, each

of which i1s ITB.II’] refrigerator 1W|thah|nge

orri 32?@.8%1; L@ﬁ%‘&* SRRy rﬁr@ﬁaﬂi@t%‘igvéféfﬁf&%@? R HEh S S,
fri eratln strrent oor 7B, and the

refri ger at or 1 is
door on ¥ﬂ8 ngycg?gﬁlﬁgﬁeﬁglﬁg?gi %@PPﬁ‘ © USHpRmiERs 7A
(descri bed t refriger é%?) 7.1n wherein no
parti cul W#ﬁ%ﬁ&“ﬁ&ﬁo& qa?é &Hﬁ?ﬁﬁ@d’[ G Bt Pt Ep f‘?ﬁlfg’&‘flg pocket 72
for hous;g%' fo ditemis_jncluded inside the, refrlgeratlng conpart nment
door 7 f tegratgrge ﬁ}f@ﬁe}t rgloge vhich Gpdeisinply rerdgnizgd BY £ 464 ng t he
plural LEDs to a printed substrate 913 nmade of an electrical circuit.
However Vlﬁ‘??élypaF’t‘rt@F i pelsorapplietble ithdhepgg e galer pEthed dED frolee wsed i thsposed
to the |nS|de of the refrigerating conpartnent 2 so as to present a
pl easi nglightingansadectbe refrigerpioswadh havsthe el flasbes. ofAdditgorialipet 1saddoune. 117
'[0193] In the present enbodinent, by assum ng a distance (length) from an
appr oxi reppéicaidnitodravoihet feral EBDsIit @utiog bperationt eithoeleadpesicaforhiamgi nsi de
refrigerator shelves 80 placed on the storage conpartnent (for exanple,
t he r ef rapperaatsi 200, aainpae theeguilor? pf ds glirabEEBhoumgedy dritg halthe BRsas shown
in Fig. 24, by assuming a
10 with different colors flash alternately, in order to notify the user immediately.
[0190] Here, when the color of the LED that is lit up during operation of the
electrostatic atomizing apparatus 200 and the color of the LED for the lighting inside
the refrigerator are different colors, the LED that is lit up during operation of the
electrostatic atomizing apparatus 200 is lit up only during operation of the electrostatic
15 atomizing apparatus 200, and is lit off when the electrostatic atomizing aplﬁaratus 200 is
not operating.  Further, it is applicable that by using an LED which can emit lights in
two colors (the first color and the second color), a light in white color, for example, as
the first color is turned on when the electrostatic atomizing apparatus 200 is not
operating, and a light in the second color (for example, a color different from the first
20 color, such as red, blue, green, yellow, orange, etc.) is turned on during operation of the
electrostatic atomizing apparatus 200. In this way, since it is possible to use the LED
to be lit during operation of the electrostatic atomizing apparatus 200 as the lighting
mside the refrigerator even when the electrostatic atomizing apparatus 200 is not

operating, when the refrigerating compartment door 7 of the refrigerating compartment

25 2 isopen, all the plural LEDs in the lighting device 900 can be used as the lighting



5di stance (length) of a horizontal width (in between the inner side walls
2P) of a storage conpartnent (for exanple, the refrigerating conpartnment
2) of the refrigerator 1 as L2, a di stgnce (length) fromthe approxi mate
center of the LEDs 910 to the inner side wall 2P of the storage
conpartment (for exanple, the refrigerating conpartnment 2) as L3, and a

di stance fromthe anterior edge of the placed inside refrigerator shelf 80
to the rear 10 wall of the storage conpartnment (for exanple, the
refrigerati cC rtoen s LA _in. the present . enbodi nent, the LEDs
910 are %%frd g%'bee%ﬂ?% r#t%rr’ ?lﬁtlda%l)i%h%%?sg l%n%gte%%sﬁﬁﬂlh C OB IBERIOTax  URFTBIOR: ¢ he
LEDs 910 .and..t he . r.Si |..2P to be Tan-'((L2,+ L3)/L1)) <0 < 90, so
t hat theSTﬁngWSlgﬁgopﬂ‘éedtﬁﬁy\l%@a t ]ﬂﬁli‘es"(g“iréﬂi?fse???g T@ﬁsﬁéfﬁarﬁ?lé 8¢r anged in
such di rbcti ons g{fg)&%exarrpl e, sugi?f directi %ns t hat the optical axis 915 of
t he LEDsPMSRIerDs Vellvs opgrangs.reéct fiforent frogHbe palopfihe fish polat d&r e¥ampleons of
the inside refrigerator shelves 80) that lights in the direction of the
opti cal ‘é{gi‘i@ to P ugrd asiibe lightmegnydethefstngertarwhendhe elsstawstatisfatqrgigingt or

shel ves 80 (especially, the anterior edge portions) directly, and a user
is not sippedes 209 iyppgretinglanone Tap visupkpeandsionmt thatdhe electrapatic atdroizdg] Now,
since it is L2 > L3 (L2 is sufficiently greater than L3), it can be 20
consi derangparabzst 2002s epdr@ing? afd the desigB)is dlso mpgpowoxi natel y the same as L2);
hence, it is also applicable to arrange the optical axis 915 of the LEDs
910 by d948hii ndigad is ¢ dlagram bBjhelrdfiigemsing aomp4riBént D)of tHhefiegeoater 1 by
consideration as nentioned above, it is also applicable to arrange the
LEDs 910r@nd supericoptidve dbsceibsing tBd Bmbdditraet dERSpRddht investish dig ections (for
exanpl e, such directions that the optical axis 915 of the LEDs 915 does

25not  didegaited abald, tiﬁkeﬁig%rzﬂﬂlfg%hgfartﬁ@ﬁﬁd&ﬁmiﬁ idfl ih iR frdi®isi¥ace of
refrigerator shelves 80) that 118 lights in the direction of the optical

ax 630915h@feﬁi%&allk%1§)n%9tn%t not Irﬁfhfe%ﬁ“l%%tdrrl%% piglcht 8biREnS Rl ves 80
(especially the anterior edge portions) directly, by setting the angle 0

bet ween | | r i ' 2P to
be Tan- f%%%%%)ﬁgé(c)%ﬁ%%gl%é g[g%rlgg]gm!ll-ﬁ@(a po%%r%t. d&’?‘%ﬁﬁ?ﬁg‘f% formed

oo veen epai il BSyle 4 b s L0y i v L
o9t | 6850 o0 AEREFERnR WBE A TSR PR SR S 5,
U T T I R M
ref i l5 gerp%(t)\glcrled'S ]glﬁhé/ ﬁ'(s)nt8s%}fa(t:ehgit thé: irézﬁ'}tggraithrz]g Eglneipaclijtrﬁc%% t2| O?Ielgg, the door on the

right side to the refrigerator 1 is the right refrigerating compartment door 7B, and the

door on the left side is the left refrigerating compartment door 7A (described as the

refrigerating compartment door 7 in a case wherein no 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 lighting device 900 is formed by

attaching the plural LEDs to a printed substrate 913 made of an electrical circuit.

However, the part of the printed substrate 913 is made not to be exposed to the inside of

the refrigerating compartment 2 so as to present a pleasing appearance, and prevent

25  reduction of the inner volume.



the optical axis 915 of the LEDs 910 do not enter the inside refrigerator
shel ves 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
l'ight. 15[0196] By setting the angle 0 |larger than Tan-1((L2 + L3)/L1)),
for exanple, an angle larger than 70 degrees, well-bal anced irradiation
wi t hout ununiformty, etc. can be perfornmed when the entire inside

fri I i hat Now, . f if lights in th
i oot oy o) ¢ Gepreid SBol b6 3B PR A B TERTR Fymla or et ves 80
wh 0.1 I y 70 de: , Tt
e r oot PvEaRRAFI o reamnTSH o sho N SRR of e o GBRERH nat 1t ne

lights i he .di rection of the optical is 915 are directed in a

di recti Oﬁae&v&s Sﬂ »lags BPrﬁfarﬁoriaﬁgfﬂgpm‘WZ‘gf ﬁ’f%'i‘?ﬁ%’ﬁé? 12BH R rect |y unl ess
there is a reason 5%;# a yser is.nqt supject tq glare by reflected |ight
and so ofPMREIMAGHLLZ) ash] %ﬁ‘@i‘?"’tlﬁ@%ﬁﬂe@q e wHAD F e 24Ryl 4859108 2not
limted, since the LEDs 910 are mainly for |ighting up inside of the

ref riyer @Rt ool pdwrizontak widtheig batven ther iprarsiferveal v of helomgei cal
axis 915 of the LEDs and the inner side wall 2P should 119 preferably be
smal | er ¢WarRrgEeng Eigr exasnpde,dhelfalidgaratong eorarretniens 2ol thé raftigeratef L iag&Rat or
because if the angle 0 is equal to or |arger than 90 degrees, the optical
axi s 915 {listanen (Iengtlcia thepphexinawicdeteo i tha d.FIf310ge tat ionerlsideutalt 0 t he
outside of the refrigerator, and there is a possibility that the optica
axi s 9152RioEbe moragercoaphatrent (fisi ctamplee theatfriggeitiag @ompartfhekPatas L3, the
angle O forned between the optical axis 915 of the LEDs and the inner side

wal | 2P adaudistaprestt@nali antdrioriedpgef tht paied hsilRgeRRSrabdHsheliBd ketherign 90
degrees (that is, it is preferable that 700 < 0 < 90). However, since the

L EDs1 09 10walanf the @ﬁiﬂ&g@tc@nipﬁﬁrﬂeﬁﬁdf&ee)@&nﬁﬂé)@hdl%ﬁﬁg.eﬁﬂﬁl%tc@ﬁlp%fngﬁ@)tabﬁf ange of
the effective irradiation range a, en assumng the effective irradiation

range a iashe preficn@¥mBBdithent the 1PDs 960 bR gl o k0HE 9h 88 WinkRvdeABRECt tO
the optical axis 915), the inside of the réefrigerator can be i1l um nated,

e e o i s LY
+al2. <p< 90°, so that the LEDs 910 and the optical axis 915 of the LEDs 910 are arranged
in such directions (for example, such directions that the optical axis 915 of the LEDs
15 915 does not directly fall on the anterior edge portions of the inside refrigerator shelves
80) that lights in the direction of the optical axis 915 of the LEDs 910 do not enter the
inside refrigerator shelves 80 (especially, the anterior edge portions) directly, and a user
is not subject to glare. Here, Tan™ represents arc tangent.
[0194]  Now, since it is L2 >> L3 (L2 is sufficiently greater than L3), it can be
20 considered that L2 + 1.3 = L2 ((L2 + 1.3) is approximately the same as 1.2); hence, it is
also applicable to arrange the optical axis 915 of the LEDs 910 by assuming Tan (L2 +
L3)/L1)) as Tan"(L2/L1). Therefore, by consideration as mentioned above, it is also
applicable to arrange the LEDs 910 and the optical axis 915 of the LEDs 910 in such

directions (for example, such directions that the optical axis 915 of the LEDs 915 does

25 not directly fall on the anterior edge portions of the inside refrigerator shelves 80) that



[0197] However, when the installation position of the lighting device 900
to the inner side wall 2P is provided nearer to the inside of the
refrigerator than the anterior edges 9 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 fornmed between the
optical axis 915 of the LEDs and the inner side wall 2P is equal to or

'7§“’Ség? fQ’Z@?tJ P ok ol ?ﬁeégf%ﬁfﬁgﬁéﬁ%d -idgﬂ}?tfio‘ﬂ?%ﬁ'eT 8 4t Eﬁ or
el posS hat e 2 e ant eri or

E ogSfa?efeE?geﬁr%é‘s%%ﬁeéléf)I(' Sfiftpihe g el e bl hg%/%ﬁgmg?ﬂﬁ%e@ﬁii case.
[ [ i.s 9 0 = ' : ,

of toct viibi BB B owlfeseecs B Wi CeBRb R0 B Mpdslgpiippeioe 0 1

approxi mately. 100 degrees (+ approximately 50 degrees), the range
irradia?@“bQu%ﬁda9§%} Sﬁ%e LEDs 910 in the lighting device 900 is -a/ 25 2
+ 0 <irradiation range < Q0 + a/2 with respect to the inner side wall 2P,
and the [013%l ilnr(%)drnfigg- , therigsleifsfoppedipatwscn the gptieal ems 205 @btheddilt o 120
degrees, hence it becomes possible to irradiate evenly alnost all the area
i nsi de tH andithe Gapntide wall GF a8jctan engle larger thin Tanp§Ldeisbii/Bdd), rcase
wherein the installation position of the lighting device 900 to the inner
si de wal¢xa@pld, § ipset ehengle darpershate7q degréns, amt the llightirendpscedf05¢ Itachesi de
refrigerator shelves 80 (for exanple, when L3 is plus), and further, the
angl e O dochatebe bgticabeds £ heobiht LFds HXiis dBddedfo sublea dEBSicantrtchemplener si de
wall 2P is equal to or lower than Tarf1((L2 + L3)/L1)), for exanple, is
equal t csuoh aldirestiont tharthd Optikag nee 915 bf the 128)d Bl Sadde® potvdirtlp falk difthe
refrigerating conpartnent 2 of the alternative refrigerator according to

t he 1@nbaghitgiRntdde girtibieo Mhe SRl réfMisentdraRelveNst)RBatIRhIsi il BealiRétidn of t 1S 10
descri bed a case wherein the angle O forned between the optical axis 915

of the hﬁ@@{t%paﬁﬁldli Bethe MHSs SI0dR MRlchte? el ifsi@IHigdrRtoPihelRWBH t han
Tan4((L2 + L3)/L1)), and lights in the direction of the optical axis 915

o0 T ek kekpdyhooh nngnech st btchont s andey v o ol
the anterior edge portions of the inside refrigerator shelves 80 and a user is not subject
to glare by reflected light.

15 [0196] By setting the angle 0 larger than Tan ((L2 + L3)/L1)), for example, an angle
larger 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 6 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 limit of the angle 6 is not limited, since the LEDs

910 are mainly for lighting up inside of the refrigerating compartment 2, the angle 0

25  formed between the optical axis 915 of the LEDs and the inner side wall 2P should



angle 0 between the LEDs and the inner side wall 2P is set equal to or

| ower than 15Tailil((L2 + L3)/L1)), and the lights in the direction of the
optical axis 915 of the LEDs are dirqf%ed 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 conpartnent 2 in a concentrated
manner. Therefore, although inside of the refrigerating conpartnent 2 can

be illum nated brightly, the lights in the direction of the optical axis
915 by t gpﬁ” I i NS [ di tly,
whi Chyﬁﬂé/}% f(;eg%sl% t e?ﬁgegft lltlaglcétoe&d)ééir%egﬁ?a Egéﬁﬁ%&g&% gg?%?)tfgﬁcfgéﬁc%e%tﬁg i In;iege d

refrigerat | f e S,,0f user, of .t refrdgerator 1
st rongl yl?ecglﬁlsgﬁgglﬁéalégl ? ﬁe‘%‘g&earlwgr %%55 a}lgEc)Fi% %rgesglt er(@?tlc%l](ef’fé%%slnlgpﬂ S case,
it is also li,cabl.e that by. using .a material,| li.kely to refl ect
i ght { oPReRER Ry bR aSsPRid g7 8 e  dherelrcectior dad st or by
form ng .a coat.i. 5fil mover or rmng.into a shape the anterior edges
of the i lﬁéipélés‘l?lg%’rt%@tet & Dbl 915 o6 not kg s The eorner J-to reflect
light. (for exanple, mattes coating, coating in a color less likely to
refl ect Hiagks thegngl Sloaped Refaieen theraptive axisP 156 e LEDpand e riner sidet o a
front direction but is directed to a |ateral direction inside the
r ef ri gerstlbeP ghpult prebsalin §e dagersbart Hdegresshut smallasthan, 90degrees (thplds,user i s
not subject to agl are even when the light is Sreflected. Therefore, in the
r ef ri gerihisqreferagtecibatdiOiar @ s R  floveyat, swrb di IEPt 910csaprirradiets thhhe angle 0
between the LEDs 910 and the inner side wall 2P is set equal to or |ower
t han (f onsidxafbt ecfrigeratir withimthel rangerofitha@effctlvel egrdeg®n riiayei ol (Whed  +
L3)/L1)), the lights emitted in the direction of the optical axis 915 of
t he LEDsas&iiflingniicesffeictiee irnslid@nredgel qg@y &irexampe| ¥ esl0BQlediceect by, gl are by
reflection can be reduced, and alnost all the
10 degrees with respect to the optical axis 915), the inside of the refrigerator can be
illuminated, and further, a user is not subject to glare when the arranged angle 0 of the
optical axis 915 is within the range of Tan™ ((L2 + L3)/L1)) <8 < 90° + ¢/ 2.
[0197] However, when the installation position of the lighting device 900 to the inner
side wall 2P is provided nearer to the inside of the refrigerator than the anterior edges of
15.  the inside refrigerator shelves 80 (for example, when L3 is minus), since lights in the
direction of the optical axis 915 do not fall on the anterior edges of the inside
refrigerator shelves 80 directly even when the angle 8 formed between the optical axis
915 of the LEDs and the inner side wall 2P is equal to or Jower than Tan™ (L2 + L3)/
L1)), for example, 0 is equal to or lower than 70 degrees, there is no possibility that the
20  lights fall on the anterior edges of the inside refrigerator shelves 80 directly and a user is
subject to glare by installing the lighting device 900. Therefore, in this case, by setting
the optical axis 915 as 0 = approximately 70 degrees, and the effective irradiation range
o of the LEDs 910 as, for example, approximately 100 degrees (+ approximately 50
degrees), the range irradiate by lights of the LEDs 910 in the lighting device 900 is —o./

25 2+ 6 <irradiation range < 0 + a/2 with respect to the inner side wall 2P, and the



10area in the refrigerator can be evenly illumnated brightly, and it is
possible to provide the refrigerator 1 which is eye-friendly, having a
smal| effect on the eyes of the userngnd a stored itemtherein can be
visually confirnmed at once also in thé night. [0200] Now, as descri bed
above, the LEDs 910, which is light sources of the lighting device 900,
has strong directivity, whereby lights are strongly irradiated within the
15effective irradiation range a centering on the optical axis 915. Here,

when t he. : the diyection of the optica is 915 of.the LEDs 910
Forms. i PGy Bt B ke Aoma el GRla@iafesR g theaprect s ve

i rradi ation. range al so .changes..si mul taneously..In the refrigerator 1
shown i @%ﬁl&f@%ﬁ?ﬂ@%@&%@ﬁaﬁsﬁ Pl mmﬁlﬁﬁ Tegeiigerson 15 of tho LEDS 910
forms with respect to t. inner, side wal]l 2P, is set equal to or |ower than
(for 20 @3 | Eﬁm%aruwﬂiw sqrikRe Cﬁ?PaWLefede@mé Igtiopappsitiqnof the | 3) /7 11)),
and inside of the refrigerating conmpartnment 2 is irradiated in a

concent raghene dgrice PO0 foriBe annes sige patlPar pp the Fopisiderie thermtariosiedeesef ¢ he
opened refrigerating conpartnent door 7 that is in a state opened

appr 6xi nihe g1sidegeirigstpterabevepdl ot Posede, srlend 3o pluss anéfﬁnritlg:erfg@ pgle O
conpartnent door 7 is not included in the effective irradiation range a of
t he LEDsloomed betwderhibin optical 28iséWS [of thet LIEDs and thdiitce sidowat! 2PHe egiedto pocket
72 provided inner side of the refrigerating 122 conpartnent door 7 by the
LEDs 910yr lawer thhleTaiﬁlajfLaObLB)nymz foagxabgle) ndequal to.orSowerahih@d degreespocket 72
is a housing space greatly convenient for housing and taking out a

bever ageligsitaisla tofh eldw, ofeherefrigdrating @igiaethadt 2 of thehdumatiherctiogratppcket 72
in the state of the refrigerating conpartnent door 7 opening approximately

90 degr efsoididgubithadmisbdife ICOMNSGE PRI IRRENEHN.COMMBOtFHESataf 18t wser in such
a case wherein the surrounding part of the refrigerator 1 is dark

espaoi alde¥eredd @R whirBr 186 afide othBnddBetRtdmAhE Pt AN 90§ of I8 IHWd Cal axis
915 shoul d preferably be set by considering the effective irradiation

range a.o0al e MiaideWall bP% &l @ & 1936 B TAA(124 £3943)Rhnd fignik EDS 910
m the direction of the optical axis 915 of the LEDs are directed to the direction of the
mside refrigerator shelf 80. In the refrigerator 1 as shown in the diagram, since the
angle 0 between the LEDs and the inner side wall 2P is set equal to or lower than

15 Tan((12 + L3)/L1)), and the lights in the direction of the optical axis 915 of the LEDs
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 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 1 strongly, and cause the user to be subject to glare.

[0199] In this case, it is also applicable that by using a material less likely to reflect

light for the 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



10set at a degree capable of illum nating the door pocket 72 of the
refrigerating conpartnent door 7 in an open state approxinately 90 degrees
froma closed state, by setting the apgle O the optical axis 915 of the
LEDs 910 forns with respect to the inner side wall 2P |arger than Tan-|I
((L2 + L3)/L1) (for exanple, equal to or lower than 70 degrees), and so on
in consideration of the effective irradiation range a. 15[0202] Therefore,
inthe refrigerator 1 as shown in Fig. 24, the angle 0 the optical axis
915 of t . . I i [ the inner side wall 2P is set an
angl o (1 SRR BRIk Fof SRESE huds il Blarbi Wl 15T L5
L3)/L1),;,and th o] ocket 72 in th t whereln the refrigerating
conpartr%'g?‘??y'@o%ﬁeod}%igét’ gb%ﬁ@é’eiﬁﬁ ifﬁﬁ‘ici?@ﬁ@ﬁ lﬁfécﬁgérg of f‘b?rﬁ?ﬂte cl osed
state is,.included in (ap extension of) the 20effective irradiation range
a. Thus,d‘fq‘itémtéﬁsls 51.{?5’&%‘&? @Baﬁidfrfa%{d?‘%ﬂi’@ ?ﬂ?rﬂéﬁr%&yﬁmﬁsﬁg thehe sane
time while_ irradiating inside of the refrigerating conpartnent 2, and the
ref ri gers§iaee “P%Rﬁll t4ds efsethefusstdh APt subiephi dare £V WhstHiba digho®n i ght i ng
over the inside of the refrigerator 1 and |ighting over the door pocket 72
al sodat raflefied. c arherdorshingheetirigerator f gecordingde thequesent eabadémerfntwa at once
that the electrostatic atom zi ng apparatus 200 25 is operating by making

t he LEDsWigngheangle8 beiveien ithﬁgLEES'Pl:(galgbﬂle |gh sida mallf2Pais ket equal3o of 0203)

Here, when the angle O the optical axis 915 of the LEDs 910 fornms with
respect lowet then {fanerangilelequallth o2 Rwes tharZ0ldegte@sHlan3j(LL2 H LA) A 1)¥)he, since
the optical axis 915 is directed to a direction of a conmer part position
2R (a r daghtssinditedimgihe dppestidn afnbe optical adap 1 Solike CODREN 0 pARE thedRsidd a
storage conpartnent) where the inner side wall 2P 5 opposed to the inner

si de walrkfrigeravdrahelives §heirddipsg19tbyakfedtidiloah be dedubéd hb¢ alnsosnhll thet he rear
wall when O is approximtely 60 degrees in a general refrigerator, it is

Posg0bl @réOnithd REH@AoAtdn RUSEnlyBumbBtdebrRhil, Mad St e pagshis fpRkideent the
nost efficiently en 0 is approximtely 60 degrees. Therefore, with

respect thOrdfiligthtoNd whiH i 8yd-Reeraff hhGRE aLREI eFeGdRhIBRE S thlusks ad@n- 1al2
+ L3)/ (L1 + L4)) (for exanple, approximtely 60 degrees) 10is preferable. -
a stored item therein can be visually confirmed at once also in the night.
[0200] Now, as described above, the LEDs 910, which is light sources of the lighting
device 900, has strong directivity, whereby lights are strongly irradiated within the
I5  effective irradiation range a centering on the optical axis 915. Here, when the angle 8
the direction of the optical axis 915 of the LEDs 910 forms with respect to the inner side
wall 2P is changed, the effective irradiation range o also changes simultaneously. In
the refrigerator 1 shown in Fig. 25, since the angle 8 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  example, equal to or lower than 70 degrees) Tan™ ((L2 + L3)./L1)), and inside of the
refrigerating compartment 2 is irradiated in a concentrated manner, there is a possibility
that the inner side of the opened refrigerating compartment door 7 that is in a state
opened approximately 90 degrees from a closed state of the refrigerating compartment

door 7 is not included in the effective irradiation range « of the LEDs 910, and hence a

25  few light is irradiated over the door pocket 72 provided inner side of the refrigerating



[0204] Here, since it is L4 >> LI (L4 is sufficiently larger than L1), it
can be considered that Li + L4 L4 ((LI + L4) is approximately the sane as
LI), it is possible to arrange the opbthcal axis 915 of the LEDs 910 by
considering Tan-1((L2 + L3)/(L1 + L4)) as Tan4(L2/L4). Wien 0 is equal to
or lower than Tan-l1alL2 + L3)/(L1 + 1 A)) 15(for exanple, equal to or |ower
t han approxi mately 60 degrees), there is a possibility that the lights
emtted fromthe LEDs 910 are reflected by the anterior edges of the

ot | oned R dhorr LB ET LI AR ot 0 ol AWy PO, SThedegr ces

d . . i i f f.l .' '
i oot o Rt PRRECR BSARER aBel e ARk PRy ent B phEnERM Rpsials, " °
t andi t he f t side.of t fri t 1b hj ect 't I ,
hence | 15 EErEIEIRE: Pife e PECterablidp o De g oefer Ml TragagoBinel <

subject to.glare and feels it diffjicult to use. bn additiqon, when there is
a possi ST A0 TPRE TSR EdOqr WEHPE PPy igAtely €0 degiees dlupiindted Wpl e t o
provide a nenber of a material that softens reflected light, or a menber

t hat “absEVBEeratigh Pl epfyeNeasietis yser mepcld cpsegrlicreinhe surioupdhag gt €f i or edges
of the 25inside refrigerator shelves 80. 124 [0205] In this case, the
angl e 0 ‘bpeefEperpesl lagark, operighy atheghtptbsredare, the installaiiehangdepiibe to t he
inner side wall 2P should preferably be approximately Tan-1((L2 + L3)/ (L
+ L4)) iqptwlamﬁlﬁs’rheuléfprrefgtabbebd et by consideningahgefeativé irtadatioEDsnge10.
However, when the famed angle O is approximately Tan-1((L2 + L3)/(L1 +
L4)), simce there is a 5possibility that light is reflected by the
anterior edges of the inside refrigerator shelves 80 and a user is subject
to gl ar 02@rd Meanhetr, theheglddahe ppiidathixid 215 of the JiHEIs0 0B $holiltebe
refrigerating conpartnent door 7 is opened approximately 90 degrees from

t he 16! osetlatst dvigeel capales sf ilukhatink ahd&odrigoakkit oo the refrigerapief er abl e to set
O within a range of approximtely Tanl((L2 + L3)/(L1 + L4)) <0 < 90

degr ees;cobpapdRit dMREn An oPerC @R AppdxirRatdN WRBERSS frohlh MbRW seite, i7e
effective irradiation range a, when assumng that 0 is
setting the angle 6 the optical axis 915 of the LEDs 910 forms with respect to the inner
side wall 2P larger than Tan™ (L2 + L3)/L1) (for example, equal to or lower than 70
degrees), and so on in consideration of the effective irradiation range o.
15 [0202] Therefore, in the refrigerator 1 as shown in Fig. 24, the angle 0 the optical
axis 915 of the LEDs 910 forms with respect to the inner side wall 2P is set an angle
(for example, approximately 75 degrees) larger than Tan™ (L2 + 1.3) /L1), and the door
pocket 72 in the state wherein the refrigerating compartment door 7 is opened
approximately 90 degrees from the closed state is included in (an extension of) the
20 effective irradiation range . Thus, the LEDs 910 can also irradiate the door pocket 72
at the same time while irradiating inside of the refrigerating compartment 2, and the
refrigerator 1 which is user-friendly 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 electrostatic atomizing apparatus 200

25 is operating by making the LEDs 910 of the lighting device 900 light and flash.



approximately 90 degrees, for exanple, and the effective irradiation range
ais 100 degrees (+ 50 degrees with respect to the optical axis 915), for
exanpl e, the irradiation range beconmgssa range between 40 degrees to 150
degrees, and when the irradiation range is 150 degrees, there is a
possibility that one who is using the refrigerator 1 (user) 15is subject
to glare; therefore, it is nore preferable to set 0 to be wthin a range
of approximately ((L2 + L3)/(L1 +1,4)) < O < approximately ((L2 + L3)/L1),
since t er ' Ve f-f ecti.ve

) . H?] H&e Wﬁen%ﬁp%l?g% ot (%thé%]lea}ﬁ%]% 1§ e LEH%%%@ Srh Wi

i rradi ation range ‘a, an ITradia arge Wrea in the

GRS cteo[t%%@%é AR B DESTRE P It >
f
Tl G T AP0 o SRR PR LB0 TS 82,

Further, since at |east one of the plural 910 used for the lighting
i nsi de tIF¥ ¥ (fqr@"errpé’t‘s’é‘fmééﬁ SW@%@W‘S@P@&E’GW? Hﬁlebﬂé? #allgh of the
el ectrostatic atom zi ng_apparatus 200, or to |light in_another col or

di &r erftPPepcskip thienaes sideowalk 8P grhersie therldiDo%1( ayh ﬂnsr?éled intersecthwith tecessar y
to additional |y provide a Iighting device for the electrostatic 125

at oni zi igarapphvhen8 ipproxdmatelyed drarcesiy agareralgefitecraers it ipassibie tohe pl ur al
LEDs 910 light in the other color, the design is inproved, and a user can
vi sual | yirrediafei allmvien Hte ingide ef the StopageavMparent the nysapiiacatly wh200 id s
operating at once. [0207] Further, when the LEDs 910 are used for

l'i ght i ngyppsixnogtelye® ddggles. n@hﬁefdre; evitlore9ik@t whiggheing idsive thé tufegerhiobau 910 are
arranged in a vertical direction is provided in a position nearer to the
front sicde whéreinr®fsriagef(BR HIE)e ODPALUNEISr camplel agproe)naldas0 tbeeadt eri or
edges of the inside refrigerator shelves 80 on each of the right and | eft
i nnan siidprefé@hbls. 2P i nside the refrigerating conpartnent 2 of the
refrigerator 1, the angle O forned between the optical axis 915 of the

l'i ght ernbeéAd Byr&agke afis m6>>LIEl &@uﬁiaiénﬁ?tmgeﬂtﬁﬂﬂ;l)sn%n wall 2P is set
| ar ger than approxi mately Tan-1( + L3)/L1 or exanpl e
considered that L1 +L4 =14 (L1 + L4) is approximately the same as L1), it is possible
to élrange the optical axis 915 of the LEDs 910 by considering Tan™((L2 + L3) /(L1 +
L4)) as Tan (1.2 /L4). When 8 is equal to or lower than Tan (1.2 + 1.3) /(L1 + L4))
15  (for example, equal to or lower than approximately 60 degrees), thei'e is a possibility
that the lights emitted from the LEDs 910 are reflected by the anterior edges of the
mside refrigerator shelves 80 and a user is subject to glare, as mentioned above, whereas
when 0 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 to glare and feels it
difficult to use. In addition, when there is a possibility that the user is subject to glare,
it 1s preferable to provide a member of a 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 shelves 80.



approximately 70 degrees) and smaller than approximately 90 degrees, and
further, lights in the direction of the optical axis 915 are nmade not to
directly enter the inside refrigeratq?4shelves 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 refrigerator shelves 80 directly, glare
15that a user is subject to is reduced, and high visibility is ensured in
the refrigerating conpartnment 2. Further, when the angle O fornmed between

t he opti Xi f.the Li m LEDs.. 910 and the
e P SR B 43t Basll aﬁ%ﬁ‘?&?‘g el %%%?ﬁi?@%@ﬁ‘yﬁ&%ﬁ?mﬂzwﬂﬂs)/ L1)
(for exanple r oxi mat el 0.deqgre nd the.lightjng vices 900 are
ot ar 1 dert o R S8 Wl 26500 g bk e A R0 back
(rear sige) of the inside of the refrigerating. c artnent 2, even when
the fr on(?ﬁs*r b Vlﬁweofjrtgﬁf ?&@éwafﬁfﬁﬁa@&rrﬁ%a% hebibe SEUND. | Howener
refrigerating conpartnent door 7 is in an open state, the door pocket 72
formed i WhenBe femied geglsitos appesimateRsden déb? T 10 A lat §8)panss themitng ed:
therefore, a_lighting device dedicated to |lighting of the door pocket 72,
for éx arﬁﬂsélbﬂﬁ)égﬁéhgﬂﬁtls pdlegied by daciontefiarergesanitths ingide sefrigerststsheleeuct i on
and energy 25saving. 126 [0208] Furthernore, even when the angle O
formed bt wdenusehis subjpet (o Biarerradtfgherthe dog mbeketal2 in 2ptate wheeinggeal to or
smal l er than approximately Tan-' (L2 + L3)/L1l) (for exanple, approxinmately
70 degr eef)geraimg cotmpattinghut dooeiis opshed approeinditele 60 idegreosd fivinehopbscal axi s
915 of the LEDs 910 are nade to enter the inside refrigerator shelves 80
5di r ect | syate isness ld@betowedrradinted e isgatehbld ©hkt @ladhinnotandt ofctly fall on a
user in front of the refrigerator 1 and the user is less likely to be

subj ect dpprglidntelydhia ' {(©.2shBk) QW anghp<af< dmdédent hdwekt, wikntchie cres eri or
edges of the inside refrigerator shelves 80, the user does not feel glare

by tibe rigfoberbeds lih 9ty HluBe bRediRE hsdili@h 1 Sfidnhgsumia R h i@l | the area
in the refrigerator can be evenly and brightly illum nated; therefore, it

S POSSi dpRoxifatRly 000 drbQ! B ek Rl ABHAROER VIR At hAS2 ST s 1007 | uence on

the eyes of the user, a stored itemin
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 1 (user)
15  is subject to glare; therefore, it is more preferable to set 8 to be within a range of

. approximately ((I.2 + L.3) /(L1 + L4)) < 6 < approximately ((L2 + L3)/L1), since the

user is not subject to glare in view of the effective irradiation range o, and it is possible

to irradiate a large area in fhe refrigerator.

[0206] According to the present embodiment as described above, since the LEDs 910
20 are used for the lighting inside the refrigerator, the refrigerator 1 of low power

consumption and energy saving, wherein an amount of heat generation is small can be

obtained. Further, since at least one of the plural LEDs 910 used for the lighting inside

the refrigerator can be made to flash during operation of the electrostatic atomizing

apparatus 200, or to light in another color different from the emitted color used for

25  lighting, it is not necessary to additionally provide a lighting device for the electrostatic



whi ch can be confirmed i nmmedi ately al so at night, and which is
eye-friendly. [0209] Further, also in a case wherein the user feels glare
when the lights emtted in the direcéhgn of the optical axis 915 of the
LEDs 910 are nade to enter the insid efrigerator shelves 80 directly, by
using a material less likely to reflect Iight over the 15anterior edges of
the inside refrigerator shelves 80, or by formng a coating filmover or
forming into a shape (for exanple, mattes coating, coating in a color |ess

likely tg reflect |i or hape whereby reflected |i i S, .not

di r ect ed®PB4§ ?Qﬂﬁ’fatgﬁﬂé)e f"i’q)ﬁlrﬁ]ﬁf’ e 'H?ge??%i‘?&t i Q(ft*ﬁ%P{@Faglrﬁ@Srgégt i on
inside the refri eratPr gy pr.ocessi ng éhe surface to he indenteqé t he

ant er i or g Eedther ralor, 8¢ designop iogrrat-cind arisercas vamyatlpgenting thaiide| | kel y
to 20reflect light, glare due to reflection can be |l essened simlarly, and
furt her , ClEHFRTEHIC glqmizing agpasatus B0 preonesiiing gbpRacor can be evenly and
brightly illumnated; therefore, it is possible to provide the _

refri ger@2871 1 Fuytheis whem thesalDs 91 hategsert @ ightitige sioge thedighting derdes , a
stored itemin which can be confirned i nmmedi ately al so at night, and which
i s eye- f¥0ewhidrgto[theniofal BEDs, 919l ane airarigebdn § Verticd xaeptie istpheviddeDOn@10a to t he
LED 9100 of the 25lighting device 900 inside the refrigerator are |it up
when an mpémnmgasnth the denhgide @he refligdtaidgeonspaatmuene doditiesidgfthinghe at i ng
conpartment door 7) of a storage conpartment (for exanple, the

ref ri geraitdrivg edgampdniiemmnite 2)frigsranpehclvés 8O @bh 688e ripht hebkk iene (f or
exanpl e, the LED 910a) of the plural LEDs (for exanple, the LED 910a to

the LED ﬁd@@alﬂwmm@etmreﬂig@m@g doghpafaient Def Bk estibasiotl heaheligzi ng
apparatus 200 is operating, it 5is applicable that at |east one LED, for

exanpl e, foth&t bdeReSlBa optical IRESD 15Q fkkeABIht etk YyWabe 8t Ok e otdag openi ng

and cl osing door (for exanple, the refrigerating conpartnent door 7) of

e A T Ll 0P T D SOERPELR )
approximately 70 degrees) and smaller than approximately 90 degrees, and further,
lights in the direction of the optical axis 915 are made not to directly enter the inside
refrigerator shelves 80, the lights in the direction of the optical axis 915 of the LEDs
910 do not fall on the anterior edges of the inside refrigerator shelves 80 directly, glare

15  that a user is subject to is reduced, and high visibility is ensured in the refrigerating
compartment 2. Further, when the angle 0 formed between the optical axis 915 of the
light emitted by each of the LEDs 910 and the inner side wall 2P is set larger than
approximately Tan(L2 + 1.3) /L1) (for example, approximately 70 degrees), and the
lighting devices 900 are installed in a manner so as not to be inclined too much to the

20 back (rear side) of the inside of the refrigerating compartment 2, even when the front
side of the refrigerating compartment 2, that is, the refrigerating compartment door 7 is
in an open state, the door pocket 72 formed in the refrigerator compartment door 7 can
also be irradiated; therefore, a lighting device dedicated to lighting of the door pocket

72, for example, needs not be provided, which contributes to cost reduction and energy

25  saving.



exanple, the LED 910a) is nade up of two or nore LEDs in different colors
(for 10exanple, in white and orange), which is |lit up in a sane type of

color (for exanple, white) as a Iighq?gg color of the inside refrigerator
| i ghting device 900 when the el ectrostatic atom zing apparatus 200 is not
operating, and which is lit up in a different color (for exanple, in a

different type of color, and for exanple, orange) fromthe |ighting col or
of the lighting device 900 inside the refrigerator when the electrostatic

15at om zj pparatus 200 is.operating,[[0211] further, .it.i @%L 0
2ppl | cabj 208 o UsHR sk SRl kamebstse MR Heb elF e na ¢ ne
LED 910b) are,lit .when t el ectrostatic atom.zing; apnp t 0is
oper at | ngnct skt dB e el By Gusl et Bl a4t 629104 Ara CBRe. LD
910b) are in different caloys (for anpl e, hlue, orange, or red, etc.)
from t he g iaﬁar%md?IYz"Q(f{eswg@xa%ﬁﬁls q@hﬁ% tedin chdrithion @& it 1 ger at or
| i ghting device 900, wherein at least two or nore LEDs (for exanple, the
LED 910a0Rfisa! ¥He1x0s tha bEPs S8 arq madgyto) gatey thesippide yaiagesntog shabyes 80f or
exanpl e, white) as a lighting color of the inside refrigerator |ighting
devi e obcHbian ardaee whereinrreBecied Behidens potriiteeihpilanuesuseom frent wbthe
operating, which are lit up in different colors (for exanple, in different
t ypes ofrebudemater 1 gudtthe aserigh less likglpng be sutgett togetealuy té slotowhangld afht i ng
color of the inside refrigerator |lighting device 900 when the 128
el ect r osinailext laghom the agteappateat oSth2 Gtsidesreteersot shglves 80, the user does not
feel glare by the reflected light due to reflection, and further, almost all the area in the
refrigerator can be evenly and brightly illuminated; therefore, it is possible to provide
10 the refrigerator 1, which has small influence on the eyes of the user, a stored item in
which can be confirmed immediately also at night, and which is eye-friendly.
[0209]  Further, also in a case wherein the user feels glare when the lights emitted in
the direction of the optical axis 915 of the LEDs 910 are made to enter the inside
refrigerator shelves 80 directly, by using a material less likely to reflect 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, mattes coating, coating in a color less likely to
reflect light, or a shape whereby reflected light is not directed to a front direction but is
directed to a lateral direction inside the refrigerator by processing the surface to be
indented) the anterior edges of the inside refrigerator shelves 80 that is less likely to
20  reflect light, glare due to reflection can be lessened similarly, and further, almost all the
area in the refrigerator can be evenly and brightly illuminated; therefore, it is possible to
provide the refrigerator 1, which has small influence on the eyes of the user, a stored
itemn in which can be confirmed immediately also at night, and which is eye-friendly.

[0210] Here, plural LEDs (for example, the LED 910a to the LED 9101) of the

25  lighting device 900 inside the refrigerator are lit up when an opening and closing door



[0212] Additionally, these at |east two or nore LEDs may be different
colors, and may be the sane colors. Further, it is also applicable to have
two or more LEDs be it up and switched off alternately while the

el ectrostatic atom zi ng apparat us 206 Is 5 operating. In this way, design
is inproved and a user can immedi ately confirmthat the electrostatic
atom zi ng apparatus 200 is operating at the sane tinme, and further, since
the LEDs can be al so used as the lighting inside the refrigerator, the

e | 0 used - i i gerator
appi | cane paplEthe RefRsRTRaRE BCORR o EENbAEE SREBubbi e Ot G 111 ng
l'ights i d di ff t f or. . t 10 LEDs

(i or oxernle. Rrealsfe e SR in) 98 By nhich FRRtar P9 ¥ Plract one (1or

exanpl e, the LED fot | ur. L 910 jn, t i psi de refrjgerator
Iightinj“ﬁgW#%Egﬁgéggﬂﬁdﬂﬁﬂ@§gwnﬁZkgm§g§F§%WB%’@ﬁgﬁﬁ%gﬁkéﬁﬁg% ing that
the electrostatic_atom zing, apparatus 200 is operating. In this case, it
is al so ‘5%;93) i st o (50 g Tl ¢ EEPURStAtic A MigHE ARG R00 eonsrasiogr bst at i c
atom zing apparatus 200 is not %perating, and 15to have the LED light up
in a3di fapifabledhasiat lepgirons by far exampigydhe BEP 910giis made it lashembe he
lighting color (for example, white) of the inside refrigerator |ighting
devi ce domed wifiwhinethe phenieg awd ¢loynadeer (ronrmplegthappigatatisg 200 i s
operating. [0213] Further, if it often happens that the electrostatic

at onmi zi mympppaEat deor200f ihs shutgoopenattioegt €or etaepid, e @frigepeimigng and

cl osing door (for exanple, the refrigerating 20 conpartnent door 7) of a
st or age woppetntene)is ppar. eXlanmdteelyt itds aled ppgenbleithy ackoapant BN (f2) i S
open, it is applicable to performlighting control representing that the

el ect r ostxainple, dtedrfil2 OhQa)dp pradatpsf Do moraipS inngfwbattoldie (fol ect rost ati c
atom zi ng apparatus 200 is actuated within a predetermned tinme (for

exarnpl e,exBfply, BiBR atf 18hgd) h@hRRTitNG iBRtafle AT cdRR(fok kRdmpsanpl e, the
refrigerating conpartnment door 7) is 25o0pened. In this way, a user can

recogni zghitehaé a 1iBRR] &ASF AhelnsRe ¥ PiFkAatdldiRRRANANMSI001WRrBO | s operating
even if the electrostatic atom zing apparatus 200 is not operating at the

tine t heeléc%ﬁt%ﬁ@ﬁt%lhﬁﬂﬁg faﬁ;mag DB dPOperdtitg laﬂcp%ﬁzﬂ-is ﬁwé} ﬁedrdiﬁksenLS al so

applicable to display also an operation result or an operation schedul e

(for exagpl@r QQAquglt@,g%& aﬂljﬁyﬁeﬁ?tﬁ%?&ﬂoﬁ DR ARERADR odAS:) RGN HRe" T or med,

how many m nut es € nex
lighting color of the lighting device 900 inside the refrigerator when the electrostatic

15  atomizing apparatus 200 is operating.
[0211]  Further, it is also applicable that when two or more LEDs (for example, the
LED 910a and the LED 910b) are lit up when the electrostatic atomizing apparatus 200
is operating, these two or more LEDs (for example, the LED 910a and the LED 910b)
are in different colors (for example, blue, orange, or red, etc.) from the lighting color

20 (for example, white) of the inside refrigerator lighting device 900, wherein at least two
or more LEDs (for example, the LED 910a and the LED 910b) are 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 colors, such as blue, orange, red

>

25  ete.) from the lighting color of the inside refrigerator lighting device 900 when the



5operation is schedul ed, and so on) of the electrostatic atom zing
apparatus 200, not only the tinme the electrostatic atom zi ng apparatus 200
is operating on the control panel 60;54n this way, even when the user does
not stay near the refrigerator 1 while the electrostatic atom zing '
apparatus 200 is operating, the user can visually recogni ze an operation
status of the electrostatic atom zi ng apparatus 200. 10 [0214] As

menti oned above, the angle O the optical axis 915 of the LEDs 910 forns

N ot Costfe L0 SR RS MBI ol il P10 TS LEDS 91D are provided

appr oxi L1 n the LE r ed for th Ilghtlng
devi ce g@B?#nsﬁ5®%5H@b Qﬁﬁ%égﬁgﬁﬁPﬁgﬁFﬂegﬁﬁp a§§ﬂﬁ$ﬁﬂtgﬁ%76¥ltance from
t he appr oxi e cent ey EDs 910 to 15 anterlor f the
o ao” 1BFY POIESOBF cOREr t THOTAT dosae APRD ST baGe Qe e AL herb

exanpl e, the r ef e I ng rtment 2) as Li, .the distapnce (the

hor i zont % ang S&P‘i‘i{lﬁfg ¥ ﬁé@@ﬁf&fya{yrgl %@ﬁﬁmrﬁ%m atpRiZig WAV hiner si de

wal | surfaces (the inner side walls 2P) of the storage conmpartment as L2,
the di steASEBINEy o} eV FrHan waﬂ@r%\@ﬁtaé@l a gsergan inppdiateipcqriiraygat thaer si de
wal | 2P whereto the LEDs of the storage conpartnment are 20 provided as L3,
and t he d¢csiostatieatondeing Appaiatue 2P@is apgréing bt thy samp simgeandefurthefesineor shel f
80 to the rear wall of the storage conpartment as L4, a user is not

subj ect theL§Darcen b¢ hleo ussi arsholtighting insifle thgecﬁig@rataraﬁhe befrigerstdryl lewamed
since it is possible to irradiate a wde area inside the refrigerator, and
f urt her ,cobtcandendtaated. edatthamsrafit ishéolapghtabirgtodsy b phsal@0rs amithieg st or age
conpartment (inside the refrigerator) as the electrostatic atom zing

appar at UuskE12 that @hdap bl of eittisg fights ibivey il mMbeuhiférgnicooidrs fonanfwasthwie t he

el ectrostatic atom zing apparatus 130 200 (the m st sprayi ng apparat us)

i s gper afrinitgte AEMRTER RY¥mpIRE tHel IHTH DN, davi.EP 9908). | Meiddnhhg 28 ldasage
conpattnent (inside the refrlgerator) Further, in view of the effective

i rradi at@Eanexh@pREtR LEID DE6f) bf tHeHhRAFSEDS 916 &1 thé iRtHeatRigehfordpdiinpocket 72
as well even en the door is opened, a housed iteminside the door pocket

72 can Qﬁv%b@@@k&yb&ﬁﬁhﬁﬁg&Qdé%%ﬁQEﬁiﬁﬂ&&ﬁ%mmﬁﬂ%&élmE%kkH@ﬁﬁﬂfe even when
the angle O the optical axis 915 of the LE forms wth respect to the

e Sl AR oD D0y R RS Bl 1 (e
o o i 3 1 E&?{Izg%‘ﬁie SbcttoQafll HofiriBDdprdPackt S Bnot BerSlleoGhd v

|rrad|at|on ran nce i1t olrr ar ea
I ns| ge t tfhe 5 0] laghq up in aedlﬁ’ r}‘gllltdc%locl)‘ (fotrrégample orange, etc.) different from

the lighting color (for example, white) of the inside refrigerator lighting device 900 only
when the electrostatic atomizing apparatus 200 is operating.
[0213] Further, if it often happens that the 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 example, 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 atomizing apparatus



refrigerator can be easily viewed, and further, by using at |east one of
the lighting devices 900 in the storage conpartnent (inside the
refrigerator) as the electrostatic aﬁgﬂizing apparatus light 600, it is
possi ble to visually confirm whet her e electrostatic atom zi ng appar at us
200 (the m st spraying apparatus) is operating at once by the 15lighting
device 900 in the storage conpartnent (inside the refrigerator). Further,
since it is possible to irradiate the door pocket 72 as well even when the

door is ned housed.,item insi.de the door pocket. 72 can be visually
cont i 1 et Sperafnah AR eI RS Fnkind R PREAT s A PP B IRE Al i
915 of the LEDs.910 fornms with respect to the_inner. side .| 2P whereto
the LEDsiBs SR aampreent CRF i Pt SBuTEndes 6o ABpiaRrir ol y ( (L2
+ L3)/Léa,< 0< approxi mately 90 degrees, si ?e the optical axis 915 of the
LEDs™ 910%isRjasalspen pRrpiphrephEobft @%qr%}onéa%é@ HOT HeP s AW BB | ger at or
shel ves 80 directly, a user is not subject to glare, and in view of the

ef f ect | v@Ifufssdgfose %I}@Wﬂeﬁ%@@é hgs begnpegforiped, doygaapyninvies lates haingtte a wi de
area inside the refrigerator, the inside of the refrigerator can be easily
vi ewed, ensantionds sehiedulpds and ispgnhef the glsctresiaticoftomizanapiighisi 20§, Bgvinbies 900
in the storage conpartnent (inside the refrigerator) as the 131

el ect r osthatime the elnetristayic appaizag rpphiatist208 00oparatingngbe sdristod pael vDsual | y
confirmwhether the electrostatic atom zi ng apparatus 200 (the m st

spr ayi nglnapip aragt &) wienopeostr doep @t siap ceartilie tdiegdratghl whiledievi ce 900 i nsi de
the storage conpartnent (inside the refrigerator). Further, since it is

possi bl esl¢cdrolstatiadioddiging Aepaaot 200 Gkgleralidg Ahe Wedr lca® Ve BalWheBo ddie: ghoor i s
50pened, a housed iteminside the door pocket 72 can be visually confirmed

al so at dpegttion sta@Rboflthd AectddstAk RdimivmgUpparafushg el ectrostatic atom zi ng
apparatus |ight) Further, by using an LED (for exanple, the LED

910q)p i rokisle As MeHiBLEd ab¥VcCthe @Rl the bpiial abf 085 YRNE L EISHA Wbk N a
range of 360 timto 400 nmwth a peak of 375 nmin the UV-A wavel ength
range, ffh RFERIPhe fuBfer el AF PherSAIPLEDs N8 atdfovided is set within
the range of approximately (L2 + L3)/(L1 + L4)) < 0 < approximately ((L2 + L3)/L1),
when the LEDs 910 are used for the lighting device 900 inside a storage compartment,
and by assuming the distance from the approximate center of the LEDs 910 to the
15  anterior edge of the inside refrigerator shelf 80 placed in the storage compartment (for
example, the refrigerating compartment 2) as L1, the distance (the horizontal width of
the storage compartment) in between the inner side wall surfaces (the inner side walls
2P) of the storage compartment as L2, the distance from the approximate center of the
LEDs 910 to the inner side wall 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 L4, a user is not subject to glare, the
mside of the refrigerator can be easily viewed since it is possible to irradiate a wide area
mnside the refrigerator, and further, by using at least one of the lighting devices 900 in

the storage compartment (inside the refrigerator) as the electrostatic atomizing apparatus

25  light 600, it is possible to visually confirm whether the electrostatic atomizing apparatus



1091 0a) representing that the electrostatic atom zing apparatus |ight 600,
the lighting device 900 inside of the storage conpartnent (inside the
refrigerator), or the electrostatic 35§nizing apparatus 200 is operating,
and by illumnating inside of the re gerator only for a predeterm ned
time, for exanple, while the door of the refrigerator 1 is closed, it is
possible to increase vitamn in vegetables, etc. without 15 affect on the
human body. Additionally, by using an LED in high-intensity orange with
war nt h, ich emits a light of .a wavel ength within a range of 550 nmto
650" i v R BELIPTRTNG AP A S PP BY thedigbing devies F4angide,
exanpl e, .the LED 910a) representing that the el ectrostatic atom zing
appar at ude Fiogee ceppartmpat (I%P%t?‘ﬁ &%é‘?]‘?’@@- odorthefs ey |98 ther legee
conpartment (inside the refrigerator), or the electrostatic atom zing
20appar aif@diatipprange gpipes it ifgposshle teyrradita therdoor peckeh$? aewell evinewben
refrigerator only for a predetermned tinme, for exanple, while the door of
t he ref rthgdpettipppdneilsa bdussed demtingde B doanpdmkeuecinds vitwelly coifiineg i nsi de
the refrigerator with warnth which does not affect the human body, and can
be alsso alsed night. stinulating a self defense function mainly of green and
yel | ow veget abl es and for activating biosynthesis of polyphenol, and

f ur t her ,[025%¥an Foehersede, feoen sthiemiteatncivg the optici] heisios s of thei ltEIDS $10C by

phot osynthesis as well. Thus, 132 although the-effect can be obtai ned

al so i n fohts with Féspedtad IRInEQNRRS WATEDR wheko thh @ FDM 10hird Broe IR & defrent 4,
etc., further effect can be obtained by application to the vegetable

conpar t ngipfin the daRLolSf apprdXiRBeI(RRS DB (ICR IY))t-he eugprariiaiesynt hesi s, and

in addition, 5photonorphogenesis as a qualitative transformation of the
pl ant sueBrs S8edis 36l ﬁllbﬁ@rt 'tdjéllaref VBl vibW e £ ﬁi_cfefﬂ%&?sg:t ital1a85 ra‘;ﬁ%% hesi s,

cot yl edon expansi on, chl orophyl| synthesis, 1ntenode el ongati etc. is

e I s RO DI ELE LA, SES BRI TR sl 2, 2, sour e
veget ab lr@ﬁ%‘éﬁ?&r c\éﬁ‘ﬁala 9&1@%&% i 'ﬁmﬂéﬁtﬂy%ingaaﬁeggtscin%’of %ecligﬂtiﬁgapt to be
| devices 900 in the storage compartment (inside the refrigerator) as the electrostatic
atomizing apparatus light 600, it is possible to visually confirm whether the electrostatic
atomizing apparatus 200 (the mist spraying apparatus) is operating at once by the
15  lighting device 900 in the storage compartment (inside the refrigerator). Further, since
it is possible to irradiate the door pocket 72 as well even when the door is opened, a
housed item inside the door pocket 72 can be visually confirmed also at night.
[0216] Further, when the angle 8 the optical axis 915 of the LEDs 910 forms with
respect to the inner side wall 2P whereto the LEDs 910 are provided is set within the
20 range of approximately ((L2 + L3)/L1) < 8 < approximately 90 degrees, since the
optical axis 915 of the LEDs 910 does not fall on the anterior edges of the inside
refrigerator shelves 80 directly, a user is not subject to glare, and in view of the effective
irradiation range o, 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  lighting devices 900 in the storage compartment (inside the refrigerator) as the



10 stinul ated by blue light at around 470 nm and red |ight at around 660
nm Since the lights cast fromthe LED of the electrostatic atom zi ng
apparatus |ight 600 and the LEDs 910 i the lighting device 900 inside the
storage conpartnent (inside the refrﬂg rator) are of wavelengths within a
range of 320 to 400 nmwhich stinulate a self defense function of green
and yel | ow veget abl es and activate bi osynthesis of polyphenol, 15the

|l ights do not | ower preservation quality of vegetables Further, as for

ant hocyanin of a blueberr rawberry, etc trient elenents are
i ncreas e‘gi HiPstate affl%ﬁ%m@f@ S@ﬁ?‘ @@ dup E‘é%“tg? to Ylﬂﬁ Iy CORTRYBFBRGHRS

havi ng greenlsh yel l ow color, etc. [0219] Pol yphenol is a collective term
of cheni SS¢resEtisHHEEIgREPYaRus2AB (the myigtier PinggRParatish St Ipetptias apwds pl ur al
hydr oxyl groups or plural methoxy groups, included in a 20crop such as a
veget abl &y thg lighting device W) ingie thestoread famparineant finsids themefrigerapw).yphenol  ar e
i ncluded especially in portions of a plant that are exposed to much

sunl i ght Further,sincgdinis ipdesitdel ta it iatdihe dosr paketiEeastwell pleamthesying desiizes

fl avonoi ds exhi biting a strong maxi num absorption in a range of

ul t révi obmned,ra lendet itdro insidel the pomtpecketoi? cag b niually sordivined elso iansieghided i n
the sunlight. A main physiological effect of polyphenol is 25anti oxi dant

ef fect aid@1pr ot(@nmlibwattd o ofeliladtravgtiefat@nizing BppsratGichy i s deterred by
133 antioxidation, and in addition, cancer, arteriosclerosis, diabetes,

car di ovascul ar Rﬂﬂr&@@%?usﬂ}g éﬁ@m(foﬁeﬁnﬁgﬂ@lfiﬂe LEBrdogsiabhte ¢Hpw : gﬂ%j

anyl oi dosi s, hepatitis, and cataract, etc. are alleviated.
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375 nm in the UV-A wavelength range, for example, for an LED (for example, the LED

10 910a) representing that the electrostatic atomizing apparatus light 600, the lighting
device 900 inside of the storage compartment (inside the refrigerator), or the
electrostatic atomizing apparatus 200 is operating, and by illuminating inside of the
refrigerator only for a predetermined time, for example, while the door of the
refrigerator 1 is closed, it is possible to increase vitamin in vegetables, etc. without

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 to 620 nm
with a peak of 590 nm, for example, is used for the LED (for example, the LED 910a)
representing that the electrostatic atomizing apparatus light 600, the lighting device 900
inside the storage compartment (inside the refrigerator), or the electrostatic atomizing

20  apparatus 200 is operating, and by illuminating inside of the refrigerator only for a
predetermined time, for example, while the door of the refrigerator 1 is closed, the LED
can be used as the lighting inside the refrigerator with warmth which does not affect the
human body, and can be also used for stimulating a self defense function mainly of

green and yellow vegetables and for activating biosynthesis of polyphenol, and further,

25 can be used for stimulating biosynthesis of vitamin C by photosynthesis as well. Thus,



5 320 to 400 nn), the UV-B wavelength range (mddle ultraviolet, 280 to
320 nn), and the UWV-C wavel ength range (far ultraviolet, 100 to 280 nm.
The shorter the wavelength is, the m g harnful to the human body the
ultraviolet light is, and there is a é ssibility that genetic fault is
occurred when the ultraviolet is equal to or below 320 nm that is, in the
W- B wavel ength and the UV-C wavel ength. Therefore, it is 10 desirable to
adopt an LED of a wavel ength as |ong as possible in the near-ultraviolet

of the - A el h range .f a househol d refrigerator,used by the
Cbner sl HiER U SR AR bl % B S R Bt 2 BT R, "y ki g
the irradi ion anount tqQ an unt .t hat does not, affect .on the human
body | st AL S. ik A TREDETech bt SRBeH bf PR e om ¢ he
openi ng door. 15[0221] That is, safety is inproved by a sinple structure

Wit hout YREStPKFERItREOt he LED fromthe other |ight source, etc. in
installation inside of the refrigerator 1 and so on. O course, it is also
possi bl el0Pd8Lis e Blahgtoms bgsipalbfthraual ipkoigpythssisoped ivagdgion. etc. |, to
irradiate the ultraviolet light only at the tine the door of the

r ef r idgerphoademprphegencsid as & gralégtavedransiogmatiookthe pbnusuhlay sgapdevent | eakage

of irradiation to the door direction. In this 20case, a |light of a

wavel enggdmitdionshiowerl tal ebfferestedtionpansbestst cotmleflomexpaosionfchiorpptadt is freely
selected, but it is necessary to have only the |ight source arranged and
const r uctyathesipemicahdde edorfghaome rtc. i maforined,cint euntricng e ms oty resesred ihehe LED of
the electrostatic atom zing apparatus |ight 600 and the LEDs 910 in the

l'i ghti ngtidew @es a908oirtsotighetdie HmsaOBeROpRAGTITEID gdrickis He ist he
refrigerator) stinmulate a selt defense function mainly of green 25 and

yel | ow viaggiraptias foraRdetablt ipyat6 ahb®S)ohtal @8idin@fiord ahihBOE REY. is aph@ bED of the
134 electrostatic atom zing apparatus light 600 and the LEDs 910 in the

i gho n%tfﬁﬁﬂ%t@@%y BAR 1ighs hidRohies AYQH 208 rE@ PR TRAhd GbMainde SHRE the

refrigerator) are super lumnosity LEDs emtting Iights of wavel engths

ot T PRI EbnSHOLPD 2 byt Ty o,
LEDs 910 of the lighting device 900 inside the storage compartment (inside the
refrigerator) are of wavelengths within a range of 320 to 400 nm which stimulate a self
defense fanction of green and yellow vegetables and activate biosynthesis of polyphenol,

15  the lights do not lower preservation quality of vegetables.  Further, as for anthocyani'n
ofa blueberry or a strawberry, etc., nutrient elements are increased by the LEDs 91 0,‘
which is sources of lights of wavelengths having greenish-yellow color, etc.

[0219] Polyphenol is a collective term of chemical compounds whereof the benzene
ring is substituted with plural hydroxyl groups or plural methoxy groups, included in a

20 crop such as a vegetable, a fruit; a téa, etc. So-called flavonoids in the polyphenol are
included especially in portions of a plant that are exposed to much sunlight. It is
considered that this is because the plant synthesizes flavonoids exhibiting a strong
maximum absorption in a range of ultraviolet in order for self protection against

ultraviolet included in the sunlight. A main physiological effect of polyphenol is

25  antioxidant effect and protein function regulating effect. Thus, aging is deterred by



5for activating biosynthesis of vitamn C by photonic synthesis. These
lights of the wavel engths may be used i ndependently, or may be used in
conbination with a light of the other3¥avelength range. [0222]
(Application to a return air trunk o# he el ectrostatic atom zi ng
apparatus) The above descri bes the case wherein the electrostatic
atom zi ng apparatus 10 200 is installed inside the storage conpartnent,
and condensation is occurred on the heat absorbing fmpart 211 of the
cool i ng plat 10 installed inside the storage,conmpart.nent by .tenperature
differ en@é“’ﬁ‘@f‘é%% Ang H%ea‘idﬁté‘?‘héa%%e‘=taﬁt Ak age @3%‘3%&35%%‘{35%}%‘)/ ¢#&8Fnsi de of
t he cool | air, trunk, .thereby mst is ayed: however, in a case wherein
cool | ng Mele Bier s KR, P EEe R Eivertv B Mo e ST Rl Bieatite 15
conpartqﬁgt,S) is perfornmed by cool air that has cool ed inside another

st orage Hﬁ&ﬂtnent (for exanple, the refrigerator conpartnent 2) via a
return air trunk, the electrostatic atom zi ng apparatus 200 needs not be
pr ovi ded 020k hd/lepgplel bsktdndiidedanto the biV-dwayplensthirpreeags uiikviolet,
conpartment 5), and may be provided in the return air trunk fromthe other
st or &ge BOrip4PP mem the L OFBexasighingth napge (reifldicgédtraviolalg 280 tpR0mahend) . | n
20this case, a tenperature of return cool air flowng inside the return

ai r trurtke tis€svaticegthoaadd (i ultreviekhd N0 o 2¥hye). copashorterthe and i s hi gher
than cooling cool air inside the cooling air trunk, and by providing the
heat abswaiengtH isthp atore Bdrinfof totthe haoad body tht attewd1d lighsisdendtthereried urn ai r
trunk, and providing the heat dissipating fin part 212 inside the cooling
ai r trunjossibicpeiaspetictc tHullf is beagfdostientibe uk@diolcdtis équal warlbelogs iltat e 210;
thus, it is 25 possible to generate dew condensati on water on the heat
absor bi ngn fiRatRarh (RIV-BiidveldRhh Bhé theddi (bRa @it etherdtsicd i he return
air trunk. Therefore, the mniaturized nano-size m st generated inside the

ret ypn ajekirdté ikadoBRENEEDI ITS W eRingt 1S4 P5AURSIBRR Hid ARALIt, Rlet®fanl e,
the vegetable conmpartnent 5) after flowng inside the return air trunk

t her eby (§pUAY ARG vRfonBihShn RVEPh Yo lidbhb G LRFAGIR1E@ P Bt JBRBl pih1ROSSI bl €.
5[0223] In this way, since the electrostatic atom zi ng apparatus 200 needs
not be course, safety is improved doubly and triply by making the irradiation amount to an
amount that does not affect on the human body, and the ultraviolet light not to be leaked
structurally from the opening door.
15 [0221] That is, safety is improved by a simple structure without distinguishing the
LED from the other light source, etc. in installation inside of the refrigerator 1 and so on.
Of course, it is also possible to use a wavelength of middle ultraviolet range, etc., to
irradiate the ultraviolet light only at the time the door of the refrigerator is closed, for
example, and to structurally prevent leakage of irradiation to the door direction. In this
20 case, a light of a wavelength that stimulates a self protection function of a plant is freely
selected, but it is necessary to have only the light source arranged and constructed
specially different from the other light sources. The LED of the electrostatic atomizing
apparatus light 600 and the LEDs 910 in the lighting devices 900 inside the storage

compartment (inside the refrigerator) stimulate a self defense function mainly of green

25  and yellow vegetables, and activate biosynthesis of polyphenol. The LED of'the



installed inside the storage conpartnent, it is possible to increase the
i nner volune inside the storage conpartnent. Further, it is also :
applicable to nake mai nt enance of th? glectrostatic atom zi ng appar at us
200 possible fromthe front side of t%e refrigerator 1. Mintenance of the
el ectrostatic atom zi ng apparatus 200 is made possi ble by 10maki ng at

| east a part of the partition wall 51 (the heat insulation wall) on the
rear surface of a storage conpartnent (for exanple, the swtching

conpartngnt. 4. or the veqgetabl e..c rt t .).at. a.secti.on erein
the el e(r:%q ?cgrsotsg b (%an Gl %Plﬁaéatgf) Bﬁﬁtm sanggge %‘%Df’ ﬁg(fﬁﬁ)ﬁh%hg%% 55 gé\@or age
conpartnents (for exanple, t swi t.chi C artment 4. or,t veget abl e
conpar t TEHEe tsh(e Sg‘?rﬁge) quﬁriﬁ’élﬁ&egpﬁﬂﬂg\% b?&?ﬁj%ﬁfa?(’qy ?ﬁ?ﬁlﬂpqrﬂwg]%gﬁ&sher st or age
conpartment , (for ex |l e, the refrigerating conpartnment 2) to the storage
conpar t SR I&ﬁht-“e@ﬁ%eg}lgihﬁ &ithigarange ot éé‘?rﬁaﬂrtf) et sy ith a Pealsetiled in the
back side of the rear surface wall can be detached fromthe inner side of
the st orHBOESHHIE PHeh arglused asthe hiphtippipside phe reirigsratete antharibemssdent

repl acenent of the electrostatic atom zing apparatus 200 are nade easy by
f or niPng fohactivhieg bigsyrikises Adyitgmin{Aivihoappasathesis2 00hesetlights dfithe as the ki t
conponent 512, and attaching the kit conponent 512 to the inside of the
return avavelangiis nRyrterused ingieperelently okimaydbsmsehimronbimtioawithe gpafat ed and
collected also at the tine of recycling and di sassenbly, recycle

ef fi ci enbyoihsr waprlongtldrang@224] (Use of the Peltier element) 25Furthernore,
as nentioned above, in a case wherein it is inpossible to 136 provide the
heat abgozhiIng (Applation &ld rebdrntaliternedalfithgelpdtadseatié fdniiniag dppirbRsst or age
conmpartnment or the return air trunk, and to provide the heat dissipating
fmpart 212 of Thbeb&ridsditbed titd @s@ Mctonbing @ldch8ste@0dth M i dpphfadk, by

providing a Peltier elenment (a plated sem conductor device using Peltier
ef f egt  totis ARGlIed iRRRthd §t8Me BEmPRt@Ent! Shd RRdensation is occurred on the
heat absorbing fin part 211 of the cooling plate 210 installed inside the storage
compartment by temperature difference between the inside of the storage compartment
and the inside of the cooling air trunk, thereby mist is sprayed; however, in a case
wherein cooling inside the storage compartment (for example, the vegetable
I5  compartment 5) is performed by cool air that has cooled inside another storage
compartment (for example, the refrigerator compartment 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 return air trunk
from the other storage compartment (for example, the refrigerating compartment 2). In
20 this case, a temperature of return cool air flowing inside the return air trunk rises after
cooling the other storage compartment, and is higher than cooling cool air inside the
cooling air trunk, and by providing the heat absorbing fin part 211 of the cooling plate
210 inside the return air trunk, and providing the heat dissipating fin part 212 inside the

cooling air trunk, temperature 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



5 other netal by passing an electrical current through junctions between
two types of netals, and a neans to generate tenperature difference

bet ween one side surface and the Othﬁé side surface by occurrence of heat
absorption on one side surface, and At 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 10211
and the heat dissipating fin part 212, it is possible to make heat
absorbed at the heat sarbing fin part 211 d heat. di ssipated at the
heat  di SBISheHT MRoEr el Fo9 B1e Tein aif Gak ilf‘*qufgﬁﬁpﬂﬁ BB BEPR ¢ he
heat absor bi ng fq}part é%l and_t he heat djssipating fmpart 212 are

i nst al | 85t fLICEdeq weids thsighun aB ik eerches BFds REthgstorsgs GogtpartAers (ox r unk,
whi ch nakes the structure sinple, and the installation and the

nai nt enaifeBplesthe vegatahle cpppariment Jsdten Bewingnipideathgretud 4if wreln dkerpst ween
the heat absorbing fin part 211 and the heat dissipating fin part 212 can
be cont rsprayvéat eimphegreniiddhostorge cowpantinest]is pessitdqat , required dew
condensati on water can be set by a tenperature, etc. inside the storage
conpar t éAt3] hdmdss Wag kimet thtevled msthéin satmiemgwap@ntus 400 beedpmevbent ed and t he
refrigerator 1 that can stably perform m st atom zation can be obtai ned.
20[ 0225]ifstaldel inside thepomsgdtenpaotoieay,dt 13 @atsibib soinbadsathe trer helatneabsor bi ng
fin part 211, and heat dissipated at the heat dissipating fin part 212 as
seen abdusde the sprraad dinfi@rimchel thetheglittiBaRb appli@bRite thake Matassinet of devi ce
using Peltier effect to transfer heat fromone netal to the other netal by

passi ng thdeleb st dticGdd mSiHp HPhrabla 00 PosdibIB FHonPike Rt WAEOf thdQeftPR%orof
netals, and a neans to generate tenperature difference between one side

25sur face anginicRfnldTehe QbR stE hRfSi-RY PoAEHL 200 & RidRARLIbRRROT Ption on
one side surface, 137 and heat generation on the opposite side surface

0y BOSS' iy AIEAEL pSHTS IR 54Bel bly OI SO B s co of e
heat, O SohRRL It B L2 chPBRhAC BOSUALIES ShAAhA ARRRY AU 200

can be also used 1 nYan rical appliance,
etc. wh ' | . air | .ow t er.at ur tc. nnot .be used. In a
case of Q{egéetgl?lgg §| AHREY ’ff,%‘)tﬁg e t“r’r%esr?ualtef\]ihec&%\‘f%éoﬁfagfz ﬁg’%]ﬂgr atus 200 can

RN R AR S R TS
dosi red L0 B a5 PIRbL 5 BE SRt S 2SS B efid ot OB s ™
15  the other storage compartment (for example, the refrigerating compartment 2) to the
storage compartment (for example, the vegetable compartment 5) is installed in the back
side of the rear surface wall can be detached from the inner side of the storage
compartment. Also in this case, maintenance and component replacement of the
electrostatic atomizing apparatus 200 are made easy by forming the electrostatic
20 atomizing apparatus 200 into a kit as the kit component 512, and attaching the kit
component 512 to the inside of the return air trunk. Further, since the kit component
512 can be separated and collected also at the time of recycling and disassembly,
recycle efficiency is improved.
[0224]}  (Use of the Peltier element)

25 Furthermore, as mentioned above, in a case wherein it is impossible to



to increase a volune inside a storage conpartnent of a storage conpart nent
(for 10 exanple, the refrigerating conpartnment 2), or a section wherein
the cooling air trunk cannot be used uch as a partition wall or a shelf
(for exanple, the partition wall bet%ﬁin the refrigerating conpartnment 2
and the switching conmpartnent 4, the partition wall between the
refrigerating conpartnent 2 and the approxi mately cl osed contai ners 2X and
2Y, or the shelf, etc.), etc. that partitions between the storage

conpart nent 5(,bet ween.a stor C artnent. and.a storage conpartnent).
o Th o RRuRe Uy ARSRR B PHETE) SO SRR Rt e a B be 200 (1 he
m st spraying apparatus) in the upper surface (the.cejling surface of the
refri ger%%laaa%meng?r ﬁéetgwﬂa@@ﬁ% é?ﬁg'é’rl%fﬂ‘é‘ﬁ? %}?rel%?ﬁ detpatine i rHost part
of the refrigerator 1, mniaturized nano-size m.st can be efficiently
sprayed e Polpgmlatn a1 insideehe poalieg aitaikghy Powishng saltier dememdr, a cool
air 20trunk through which necessary |owtenperature cool air flows, etc.

i s not iMukdauaicordvgtarideyvise paigg Poltier efdect entransiriheet ffare oae astal tsthat i ¢

atom zing apparatus 200 with an air conditioner or a hone electrical

appl banashergnatal byvphesieg an eleolrical qurznt thrdughy jtratpes betwee tvat ypesaofnot  be
used, and to obtain the refrigerator 1, the air conditioner, or the hone
el ect ri aadtalappldi amems tuigimdrate serymnatire diffetenaniobt whar elxysideautrface add

eradi cati on, deodorizing, 25and antifouling effects can be attained. 138

[ 0226] ( AppbihensidOsurfage bliectatdnicgef Bdad hbssisteonwal dne side surfacd\aud hedtt Wi | | be
descri bed one exanple in a case of applying the electrostatic atom zing

appar at Ugn&@fod &n theSippBsinidide Qirfade Y PARBIR LANGRALLHEN thrbieH MR 1Y &bF | ger at or
1. Fig. 26 is a side sectional view of the refrigerator 1 describing the
first enRe@prRERM pl¥fe of the heat conducting part 213 between the heat absorbing fin part
10 211 and the heat dissipating fin part 212, it is possible to make heat absorbed at the heat
absorbing fin part 211, and heat dissipated at the heat dissipating fin part 212; therefore,
it is applicable that both the heat absorbing fin part 211 and the heat dissipating fin part
212 are nstalled inside the storage compartment or inside the return air trunk, which
makes the structure simple, and the installation and the maintenance, etc. easy. Further,
15 since temperature difference between the heat absorbing fin part 211 and the heat
dissipating fin part 212 can bé controlled by magnitude of an electrical current, required
dew condensation water can be set by a temperature, etc. inside the storage
compartment, hence lack of dew condensation water can be 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 elementr(a plated semiconductor device using Peltier effect to transfer heat from
one metal to the other metal by passing an electrical current through junctions between

two types of metals, and a means to generate temperature difference between one side

25  surface and the other side surface by occurrence of heat absorption on one side surface,



5the present invention, and Fig. 27 is a front perspective view of the
refrigerating conpartnent 2 of the refrigerator 1 describing the first
enbodi ment of the present invention. # t he diagrans, the sanme signs are
assigned to the simlar parts as in &'E 1to Fig. 25, whereof the

expl anations are omtted. [0227] In the diagranms, the electrostatic
atom zi ng apparatus 200 installed in the 10i nner side wall 2P of the
refrigerator 1 is housed inside a recess portion fornmed in the inner side
wal | 2P. shown in Fig. 6 through Fi.g.,11, the electrostatic atom zing
Appar at (AR5 TR of e SProNES e wir A oY ReF i T V950, THPRES di schar e
el ectrode Q.in a rect ul ar paral |l el epi ped ismatic col ymar) shape
or a col HHarCsHIRwLe, Ahpla ‘EBP@B @ﬁ‘l‘t@ngqcé‘&?g PaY @ﬁggﬁtweﬁ’é I"}E?d?eﬁbétfgﬁ&mtﬁpeni ng
part 241 _in an_approximtely circular shape 15that_is in_an approxi mately
sim | ar Whape2hksandibe bead dissipating SR ARt A8 plapimaticmemIsneaPPe@iter  shape)
of the tip end of the protrusion part 231 of the discharge el ectrode 230,
and fur t%@rcméeaﬁow%w dipgqgditioniaer ahemoelsctsedapphinncamie-oxicngin el y
circular shape) of the protrusion part 231. Alternatively, as shown in

Fi g. 512 oot anghe Pvgtempratirhecte| capnatds uatd. ¢ laneasezifbe syfpgaratous, thO0 i s made
up of the discharge el ectrode 230 20 including the main body part 232 in a
pri smat i dedtwmistatim atonshiag epparatas 200 camiar instabgakinel soogat @t cailingwurtaxd, al
direction, and the protrusion part 231 in a pyram d shape or a coni cal

' shape t ha¢ sietalltshifasee or thevietidmt dnefaca) et Jerhaak ddthredeo 240 heqtdnsulhsibn
protrudes at the approximately right angle with respect to the axial

di rect i omalf fs@¥itddeo HRial seH Yis padsible) Icherdih the@loBLAir ek RalodpRGiddrsb a220 t hat
hol ds and houses the discharge el ectrode 230, 25 the conducting nenber 280

for appliyiiM@eae ¥ 9bluageinide bRRrUSOAPaBR! 6 §10€Be dfparthi@nt (B39 count er
el ectrode 240 having the opening part 241 in an approxi mately quadrangl e

or 3p aRREEPINBleqlHighiatifk ComBaRRentd)] & destiANwRRER thE cdAfZEsr drlddn t he
cross-sectional shape (the approxi mately quadrangle or th& approxi mately

circle) Qfndifte ukbd s S%Tpirﬂﬁoﬁgﬁ BP%%%@I& (?ﬁ; éxaglfﬁile, afe ﬂa?t‘?ti&j \%;lipar ge

el ectrode 230, and the fixIlng neans
between the refrigerating compartment 2 and the switching compartment 4, the partition

wall between the refrigerating compartment 2 and the approxhnately closed containers
2X and 2Y, or the shelf] etc.), etc. that partitions between the storage compartments

15 (between a storage compartment and a storage compartment). In this case, by
mstalling 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 through 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 temperature,
etc. 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 attamned.



5 pressing nmeans) whereby the discharge el ectrode 230 is held by and
secured to the electrode holding part 220 via the conducting nenber 280.
[ 0228] Here, as a neans to provide dég/condensation wat er or supply water
to the discharge el ectrode 230 or th @Iectrode hol di ng part 220, there
are water supply neans such as the cooling plate 210 that generates dew
condensation water, or the water 10storage tank 270 that supplies supply
water, etc., and the water supply nmeans should preferably be installed

directly ve the..discharge el ectrode 230, and the electrostatic
atonizingﬁggbaﬂépﬁguﬁﬁﬁt%ﬂ%ﬂFﬁ¢$Fﬁ@€W§HW% be attached to at |east one of

t he inner side | 1.s he fixi ng means. 260 (the pressing neans) and the
el ectrode hol di ‘a‘tﬂawﬁf%%%g’ab? e PREP a&@?ﬁ)‘é&?ﬁ&“&ﬂﬁ’\?&%@i}mﬂﬁ% is
generated on the cooling plate 210 or the 15 water droplet 275 (the supply
wat er) f3OmAHRARREFYs F0dp agide Halk obargiorage sompargpent oy e refiigeraioml- body part
232 of the discharge el ectrode 230, the slant part 264 of the fixing nmeans
260 (t hel'igr & isiangdansatienal visw elibe edfagerpiond dnwgmghgﬁrat cpbodineat ofar e
provided directly below. Further, in a case of using the water storage

t ank 5270the presertdevestionrad dp|37ng a fioat perdi@tive vinwe fahasdrigamgegs to feed
water, it is applicable to install the 20 electrostatic atom zi ng

appar at ungRenent 2 ofdeachmbtatomiadeseribing thehrsi emrrdiméme s preift t he
ceiling wall or the partition wall, in which case, the water storage tank
270 shouhderpioaf elmtheylidpearhy) shicdanedsignd dréassidoed aothesnitar pafls 64 MeFigriessi ng
nmeans), or the electrode holding part 220 constituting the electrostatic

at om zi ng REPA; aheeoPBO ckpladatdet ach@hliedmanner, as shown in Fig. 17.
25[ 0229] Cooling air blown fromthe cool er conpartnment 131 to the cooling

air trur2240 10 52 diﬁg&aﬁk,ltﬁ@lekaréslﬂﬁicraeﬁﬁz_ﬁigrép?%nﬁfzobfﬁ@stﬁkariﬁlﬁfe _
conpartnent passes through an el ectrostatic-atom zi ng-apparatus inlet cool

ai r 1or unkn@ IS BS te dtEiberafirQ. is WHORE ifdid AWt 8k f,eﬁg)gi f_\?\gxﬁ%{f iﬁ%@ded’

which is provided in the rear surface wall and the"si eat

i nsul at iiﬂﬁbr@ﬁfe%zhﬁ%ﬂi A HnGh Fﬁ%\uﬁﬁhgﬁ%hg?é.quaﬁhle%let:{rgﬁﬁﬁch‘ﬁomr%ng air

trunk 53 binstalle e rear t he storage conpartitent,
caches g RLCRICRLS LEo R PUARLIAN2A e HRELALL S0y receos
s R R A A A
o el e &R0 A0 iludihg e Spenind Fake 7 aR hpOiatel) cbuik bt 4 ¢ ©F
15 that is in an approximately similar shape as the cross-sectional shape (approximately
circular shape) of the tip end of the protrusion part 231 of the discharge electrode 230,
-and further is an opening larger than a cross-section (approximately circular shape) of
the protrusion part 231.  Alternatively, as shown in Fig. 12 .through Fig. 17, the
electrostatic atomizing apparatus 200 is made up of the discharge electrode 230
20 including the main body part 232 in a prismatic columnar shape or a columnar shape
elongated in the axial direction, and the protrusion part 231 in a pyramid shape or a
conical shape that gets thinner toward the counter electrode 240 and that protrudes at the
approximately right angle with respect to the axial direction from the main body part

232, the electrode holding part 220 that holds and houses the discharge electrode 230,

25  the conducting member 280 for applying a voltage to the discharge electrode 230, the



10fine water droplets that are nmade into nano-size mst by the

el ectrostatic atom zi ng apparatus 200, and reaches a m st spray
conpartnment installed in an upper paiﬁ of the rear surface wall of the
storage conpartnent, for exanple. '%t spray cover 800 is provided in
the m st spray conpartnent that is installed in a detachable manner, and
the cool air including the fine water droplets that are nade into
nano-si ze m st by the 15el ectrostatic atom zing apparatus 200 is sprayed
into the stor C rtment. froma m ray outl et orned in the
mst sprofy Ptr%%g%[tﬁz/%]thg oS urk Bisbosl BrodiawBitiibted et BhE Gredi ng
appar at us 200 i ncludin st the djscharge el ectrode 230 and the

count er @P&B&%@@f q‘?p%rl W}b‘g]étséﬁ qpt‘?ntnﬁgargf’ Icr‘:(SF GFUORAIPRS i n an
apprOX|nate center position in helght which is at hei ght position that
is 20 wift wpr@a@ﬁteﬁfq%dt@éte qry wt@r@ma@t%mrd@foft%ﬂp erd pigbe at i ng
conpartnent 2) of the storage conpartnment, and the m st generated by the
el ect r osrarnEompahR3] pfthe disahage slectowle 230gand tta@ﬁéulgbyea@égw ghe inside the
el ectrostati c-atom zi ng-apparatus outlet cool air trunk 820 such as a

cool idSng raessiguotanshebereby Heuhfcbargn clecirsds 23 v bnkdey, andrsdeiired gythayed, to a
different place (for exanple, the upper part of the rear surface wall of

t he r ef ralgpgodt holyliRomon}idr timtetcodduaingtrhanlotr280. second st or age conpart nent
(for exanple, the switching 141 conpartnent 4 or the vegetable

conpar t fen28]5) Hiiré,fagnemdant toprotide dstwabadenssmpaiten@ndupplyovatexanid e, the
refrigerating conpartnent 2) wherein the electrostatic atom zing apparatus
200 is idisdhatde@ibctrabe 2306 the kR rbdeOmB1ding as €20 fiére axawmleLsuppiemagRr oxi nat e
center position in height which is at a height position that is wthin

reach ofsugh 468k cbBlitdSafeSitdehaaher@es 1B cheldnbARRA i BdoCRERALL TENt  2)
where the electrostatic atom zing apparatus 200 is allocated; therefore,

fr eq@omsg;ragé AREDEH thaPlu a)ﬁg'ﬁ@g &l 8131 Waet &id. Gnd AP [pﬁgplﬁééﬁsléﬁoﬂ g0

|nclud|ng | east the scha e electrode 230 and e counter el ectrode

240 AN B TR D L DL BULL B0 0 o
sprayi ngdtJHu%hlgtatb%Eratus 200 should preferably be attached to at least one of the inner side
walls 2P, the fixing means 260 (the pressing means) and the electrode holding part 220
so that the dew condensation water that is generated on the cooling plate 210 or the
15  water droplet 275 (the supply water) from the water storage tank 270, etc. drops over
the main body part 232 of the discharge electrode 230, the slant part 264 of the fixing
means 260 (the pressing means), or the electrode holding part 220 that are provided
directly below. Further, in a case of using the water storage tank 270 in place of the
cooling plate 210, since a user needs to feed water, it is applicable to install the
20  electrostatic atomizing apparatus 200 in a detachable manner to 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
holding part 220 constituting the electrostatic atomizing apparatus 200 in a detachable

manner, as shown in Fig. 17.

25  [0229] Cooling air blown from the cooler compartment 131 to the cooling air trunk



10has been generated by the el ectrostatic atom zi ng apparatus 200 inside
the storage conpartnent increases, and since m st atom zation can be
performed froma place where m st atqg@zation is desired, degree of
freedom of design increases. Further, 'since the electrostatic atom zing
apparatus 200 including at |east the discharge el ectrode 230 and the
counter electrode 240, and the m st spray unit (for exanple, the m st
spray 15 outlet 810 forned in the m st spray cover 800 provided in the

m st spray. co rtment) for spraying mst that has been generated by the
el ectros ainﬁt@ﬂg‘fg‘#;ﬁ% S‘é’%?fgrdgtﬂﬂ%sni‘gée F‘?W%arpﬂeélt E?%F%\%éo“cgg‘r‘?ﬁart nment can be
separated as different conponents, it is p iLble to ke each conponent
smal | er %ﬁ‘af%rﬁtlﬁ-ﬁéq@m%aappafﬂm&elet bR PP RGP s A et 1o Fages
conpartments in the refrigerator 1 thin, the inner volume of the storage -
conpar t ngifugfergasHis serrewdid gwhich iprovided imethe rea sunfaserrallandthe side whose cost
is reduced can be obtained. [0231] Here, since a user needs to renove the
wat er st Belhheat inglation mageriplaad svhigh diverghe lterplly framdhe eadinggés trunkl3270 i s
installed, it is preferable that the placenment of the electrostatic

at omiszi nigstalpbingheirap@ofiace ofithestdreggtimpoicnt, opaches the glecrastitiof a user

(wi thout bending low, and is |lower position than eye |level in view of

hei ght s aémPhippgpeaese Adneasthlledaindhaesess alothe ianeraideerghlP pihe stoecagef r om t he
wai st to the shoulder 142 position (height equal to or higher than

appr oxi nahelaytn®t, payseatdoegial elé@rodtatit-awahizingappapss @xtlerdos] 3ir dtk cn), and
on the front side of the storage conpartnent. Further, the placenent

posi ti orng2wfsuties tisdt, &P aose irb@hfcBdfec st otindd hed dBlch iDfrodidedain Upper
part in the storage conpartnent in the vertical direction so as to evenly

spray fr@svdabgurtRBS¥alPankdant sie wall hehOMBIIatRA thattASl 18 stlieo ShOLdae
conpartnent by gravity, and in the width direction (the |ateral

di rqet i ofhe wiBOsbHIcR 181EH8 Blade Bfo AinRsiPORlid b9 TheMIEif sitis htohddinke evenly
sprayed in the width direction (the |lateral direction) as we P i nside the

; W och _ ateral di _ i
const dor BT oroy pd KadhoF hEh® Proy B el led Bl ke pBELE 1 oy
810 12y (b L06PGah D7 BRI BALS sl PRLERIL 1 A0, ADRLOKIALe centeer

position in “diTection’or tf I'gerator romy l%prned in

of t he. 1o OB aaRE I PRy FoRRar PR bl s ® s e RSl b Tl PR et s

in the wdth di tion. [0232 | i cati . ir. di ti Now, it

w11 be BRLEF MU B8 St ones 98 igBelipB et e BefFostat i o
ted on.an indoor unit of an_air

15at.Qm zi ng apparatus 200 is
Con(‘]st i (ﬁlﬁé:?rps G %tomlilzmg appalratusr*:rg('f(g| 1s sprayed into the storage compartment from a

mist spray outlet 810 formed in the mist spray cover 800.
[0230] As seen above, the electrostatic atomizing apparatus 200 including at least the
discharge electrode 230 and the counter 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 atomizing apparatus 200 is
delivered by cool air inside the electrostatic-atomizing-apparatus outlet cool air trunk
820 such as a cooling air duct whose circumference is surrounded, and is sprayed, to a
different place (for example, the upper part of the rear surfacé wall of the refrigerating

25  compartment 2, or the other second storage compartment (for example, the switching



since the indoor unit of the air conditioner is the sanme as an indoor unit
of a separate type air conditioner that is well known and common, the

di agrammatic representation is onitt?% The main body (casing) of the

i ndoor unit includes inside itself a %at exchanger wherein a front side
heat exchanger provided in a front side and a rear 20 surface heat
exchanger provided in an upper part or in a back side are arranged in an
.inverted V shape, an air suction inlet that is provided behind or above
the front side heat excha r of the t,.exc er nair outlet that is
br ovi dechriresiegdpr kP eritEsanprgRe o RGN i FlaBtfordirns (1) ¢ er
provi ded between the air suction inlet _and the heat exchanger, a bl ower
Phat i GRcREBE: HEraEissalig cpRBATMERR) Hhextin SielebinaR s AgTHARE [ car
25surface heat exchanger of the heat exchanger in the inverted V shape, to
bl ow ai raPPRERfusi 20 iy stafedytand g bk dipry ¢ Blagh O pyample, dhejappreximalet exchanger
after being taken in fromthe air suction inlet fromthe air outlet, and a
drai n paisnichapsifien prisyghd edugtnisat p boieht prstttondhatag witbeseadhmd agfser indbs r ont

si de heat exchanger and the rear surface heat exchanger, wherein the

el ector ostida well af gumr@ﬂiggraap@mmpwn@a@) mdiersr the eldeldossdmvagombrangdr ai n pan i n
downstream 5of the filter, thereby even when an electrical current is nade
not to beppdiagst?dlgedldeetedetherditre, fraadom dipdacsmehaafah@ gitdraskatiche heat
absorbing fmpart 211 and the discharge el ectrode 230 when a voltage is

appl i ed dtembétopparatze200iiscibdingat khechd dischaRd®lenddt D80 aalinht eourebect r ode
240 by formng a notch or an opening in the el ectrode holding part 220 or

the fi Xigkgtiddans0,260 aghist LaeheifbOsthaipils tiaf Mkt Zrgoadp 1 atfdtied@ so as
not to 10 accunul ate dew condensati on water or water dropping fromthe

f eed- watigé nfiRapsyChbia 06 o ABSPIRh thidt RpRG b mPddment) thiepwetRmit #hage tank
270) in the dig%ﬁarge elzgtrode 230, tﬁ% Zleg%rode %oldpng part 220 or the

fixiing NBaBser eia&d%)s%gkfec&h&aﬁ SERV L e4Ld AEndd0tHeSidigtd by the

el ectrode hol di ng part 0, water discharged fromthe notch or the opening

in t h‘i‘Seég‘frg:Faftﬂ{éﬁt 10l ge@,gqng?sgl{iceﬁﬁgt QbmiAGod tad %e@ﬁﬁﬂl@d %‘g% 4 ﬁlage% scharged to

t he I'n pan; there ere Is no need to provide a water

I _ o Ly th . N
o0l v R S AL 08004 2 TR B QUTOR e component s
it | i cabl.e .t |1 te the h b ' f . 211 h i sch
b O SR PSP B bR TR R BB bbb sl s o°
220 ZQaB e hq? dra{n ﬁap h%% rqiﬁéve%:draina e water. near the outlet of
the air coruf decupter sRETRds 21 gL iE MR PREA U BRI S RIEDIY 212 near
th ti . Inp this, , SI the h . dj i.pati f t 212, th
AT CRNI UM T ST s ST e R Bt AT
near the outlet, a voltage is applied to the discharge el ectrode 230 and
the courPbIPraRE iy dat %bweﬁﬁ@%edﬁ%/ té@#@?i@&%ﬂ,ﬂ NP GPRERBEZ08d mist is

ol own 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 storagé 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



25into a roomtogether with cool air that has been blown fromthe outl et
and has been 144 cool ed, thereby bacterial eradication and hum dification
i nside the roomcan be perforned. Further, even when water accumulated in
t he di scharge el ectrode 230 spills fi t he el ectrode hol ding part 220,
the water can be received by the drain pan, and can be di scharged outside
the room wi t hout providing any conponents such as a 5water receiving part,
etc., and it is possible to obtain an air conditioner of lowin cost.
[0234] Furtherpore, it is also applicable to place the electrostatic

at oni zi @S&%&H&gquw 96 diehen dahpppresiar ek SEGF’E S s el RN ¢
suction port .in the indoor unit of the air conditioner, and to provide the
m st sprapradipely Y ameanghan thediamd side obtherstragg onmartmset. dFurther itigdoor

unit of the air conditioner via an air conveying Eath, such as a duct, 10a
hose, etRlaccmenkpositinn ofithe msp spspyeutlptet] Orshguld pudiereblydetdhan appergattiiet |, or
the m st spray outlet may be placed so as to open in the air conveying

pat h or thhetordge comphrémentso thevedrtierl diredt®nspraayedvenbyosprashomithe vppdret i nsi de
the roominto which the air outlet opens. As shown, the electrostatic

at omidzi nuprigp par latves p20 Gisideche storage abmpaaatntblyerdntschar gehetwethr ode 230 and
the counter electrode 240 is all ocated downstreamthe air suction port

150f t heditentioo(thei/Atdralafirettien)astionkbmeicrabdnde atod pasétan wikee aiigt cadti on port,
and the m st generated by the electrostatic atom zing apparatus 200 is
sprayed dv@nlg sptag 6@ in( the fvi@kaliiRkGon {thelatedslidiRc@in) b el ORNRId M QtoMlech the air
outlet of the indoor unit of the air conditioner opens, or the 1nside of

the air GapuRleAtinRAkdtc 8MbEiRE nHR&E BB &l d8d B conbRicAtibn B¥IHe FositiBh f)
different froma section where the electrostatic atom zi ng apparatus 200

is 20 al] opahedutldt Me Msd g%}%tg{sm be FdrHal iﬁHn]fré"%ﬁ% 1848 ba foe

circunference is surround therefore, freedomo nment " of
O o T AP R P AR AR S e oe
TSt S bt 3o RN 08 DTSR S AR SR ©
gtegimr zgfbioggﬁaf g,gi,egforfé%%;tourl 05 énrdop%]sﬁlioﬁ,l S5 p\ﬂ,ﬂ‘a rp%rtrsﬁil% Ehea\;[figﬁli (ﬁl%tc.igrg s
[0232]  (Application to an air conditioner)
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 same as an indoor unit of a separate
type air conditioner that is well known and common, the diagrammatic representation is
omitted. The main body (casing} of the indoor unit includes mside itself a heat
exchanger wherein a front side heat exchanger provided in a front side and a rear
20 surface heat exchanger provided in an upper part or in a back side are arranged in an
inverted V shape, an air suction inlet that is provided behind or above the front side heat
exchanger of the heat exchanger, an air outlet that is provided in a lower part in the front
surface of the indoor unit, a filter provided between 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



145 freedom of design increases. [0235] Further, since tenperature
di fference between the heat absorbing fmpart 211 and the heat dissipating
fmpart 212 can be controlled by a nggyitude of an electrical current,
requi red dew condensati on water can set by a tenperature inside the
room 5 etc., |lack of dew condensation water can be prevented, and
m ni aturi zed nano-size m st can be evenly and stably sprayed.
Additionally, since the heat dissipating fmpart 212 is all ocated near the
suction port, .even when the heat dissipating fmpart 212 _produces heat and
The. t ol ishaNR o e 1 and e e ReBibise L res e kety RE BEGE: on por
by which a tenperature of cool air_ hlown into the roomis not |nfluenced,
t her ef or@ictighy gt fropphssdn qutlsh pd gdragn Hé‘hﬁlaéﬁ@é‘?‘fl& adpWes pAER atet ¢ |
tenperature control over which is easy without influence on tenperature
cont rol les®pnaaf thadioabsige heat cyeimneerrng dhoteensuitage heah padiangqy whersip
Here, displaying of an operation status of the electrostatic atom zing
appar at uge 2Botrosiafe atpsizingapegiates 200papevidey abdvesthe dyaimpanin dewngireamt  of
sprayed m st or a degree 150f bacterial eradication (strength of bacterial
er adiScatofohy filtersihdeeba estrowhgear olepiaicsmanienbly nads noetedichlifchangedxanpl e, a
magni t ude of an applied voltage or a spray anount of sprayed mst) of the
oper at i dretwéert the leteeehd osffati2d 1 Htodmhezheagatesp danafinpa? Q0] amhide idischargase of
di spl ayi ng an amount of used electricity, electricity expense, and an
amount  oflect@ikdb QB0 eihex h dB1texd is apelied 16thetweara tike dibdhire ctkdeabdasi®@adipthe gr aph, a
| eaf mark, etc. by the 20 LEDs 910 in the |ighting device 900 inside the
ref ri gergudfer elRYirsicvid Byorobhl e fal idétEor diﬁtcg;_eﬂmgtiﬂl ﬂ:{e%l@%%h@mﬂlggja&ngi ng the

i Vi

colors in accordance with the nunber of sion, and so on, displaying

the amoum &fthéﬁiiﬁ% @fbaild 360 OfF tht @I%cﬁ’@@:ﬁt%t%izﬂ?g%p%iaﬂis Rhadiacabi@n. etc. by
t he nunber of the divided parts whose col ors aré changed can be applied

00, 187! Yack fink . do! EdEAHEE whicr B ot SRt i €ONafdrRERs fhe 2 NOTE

el ectrical appliance, an simlar can be pertorne In a case

of the aﬂeﬁt %Qfﬂlﬁé f?tlf'ﬁ{lrt 2” of- the %\pa?éri s?cﬁ?éeetaﬂ? 27(51)41@ 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 electrode holding part 220, water discharged from the notch or the
opening in the electrode holding part 220 or the fixing means 260 1s discharged to the

15  drain pan; therefore, there 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. |
f0233]  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 to allocate the heat dissipating fin part 212 near the suction port. In this way, since
the heat dissipating fin part 212, the discharge electrode 230 and the counter electrode
240, etc. are allocated near the outlet, a voltage is applied to the discharge electrode 230
and the counter electrode 240 and mist 1s 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



di splay on a design surface (for exanple, a front surface cover, etc.) of
a front surface of an indoor unit, or a display unit of a renote
control |l er whereby operation, stop, ?ﬂ% tenperature setting, etc. of the
air conditioner are perfornmed, etc., rh which case, it is possible to
obtain effects that a user can visually determ ne at once the anount of
5sprayed m st or the degree of bacterial eradication (strength of
bacterial eradication) inside the storage conpartnent by the operation
status of e el ectrostatic,atom zi apparatus .(the m st spraying

ppar at (opldgBerds pedeta bR or SR BrsRe Ryt R i ol of f be
applied voltage or the spray anount of the sprayed mst, etc.) of the
oper at i difTormedhe TITREE Y ¥ %Wat%ﬁ?czmﬁﬂta%alathaéﬁgh%@elmwe@t sprayi ng
apparatus), as 10in the case of the refrigerator. [0237] As for a home

el ect ri ceillsalpppitharlectnde holding prst 224 Hhegepter e be reeeived byrthe digin katoner , et c.
according to the present enbodinent, it is applicable to display an

i nst al | a&ndean pedischasgeddutside thei reomapithopi py valipmamt wsnnonpets sidh@srost at i ¢
atom zing apparatus 200) in a figure, etc. in an overall view, etc. so as
to bé viwatat teycigmgipartned, asbit iGpdsaibleaosbtrimgeaic omphitidnre nf losnil castsect i on
whereto the electrostatic atom zi ng apparatus 200 or each conponent (for
exanpl e,[02h cdokthagnagpe,dt 8 aBbGypplidedldiogdirartyeelettastatiodeon?dig or t he

hi gh-vol t age power supply part 250, etc.) constituting the electrostatic
at om zi ngpaRRArAnweardB air Sudtivsitpld &vnserogh Mt £ sirktion pok sn thetiedoodtinik he

el ectrostatic atom zi ng apparatus 200 or each conponent of the

el ect r osifakd &ir 86:RIHidHcn And BP prodidéIhe Bkt GaRAYRAtIGMA B BpdtdtameRITIEEHr W t h
ease at the tinme of recycling, and so on. [0238] Here, in the case of the

refri gerqkef inkhe #MAobNEHICAURE aff RBAditiSHE i APcaNeYiRk 'paﬁhi, fih aR atiabemati C
| ayout of the storage conpartnents, a perspective view, a cubic diagram a

ar tihal  Jj ndi or . i : Ll tor 1 in
par jpal 4 jpaLcat. H?r?%& miét sﬂ%ﬁu@l@ﬁﬁg&ﬂgﬁm@% ﬁ%%ﬁ Rklet BEHe 1%1‘(: £

the case of the refrigerato ayed on the reverse r the
oL, SUAREER Pl B EHHBRY AL gh05,5H GRL A uu RS b O
mist is sprayed from the air outlet inside the room into which the air outlet opens.  As
shown, the electrostatic atomizing apparatus 200 including at least the discharge
electrode 230 and the counter electrode 240 is allocated downstream the air suction port
15  of the indoor unit of the air conditioner or near the air suction port, and the mist
generated by the electrostatic atomizing apparatus 200 is sprayed to a place (for
exampie, the insi_de 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 200 is
20  allocated, via an inside of an air trunk such as a duct whose circumference 1s
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 the mist generated by the
electrostatic atomizing apparatus 200 inside the room increases, and since mist

25  atomization can be performed from a place where mist atomization is desired, degree of



147 or the control device, etc. Further, in the case of the air
conditioner, an indicator chart, such as an overall view, a schematic

| ayout of the conponents, a perspecti view, a cubic diagram a partial

i ndi cator chart, a devel oped figure,léfc. of the indoor unit or the
outdoor unit is displayed on a reverse face, side surfaces, an inner side
of a design cover 5(the front cover, etc.), or a control device, etc.
Furthernore, the placenent position of the electrostatic atom zing
apparatg§E§QO (the. m.st spraying apparatus) is indicated in these

i ndi cat of *CRETLCEGEA AL SPhe overal | view, etc. in a figure and so on so
as to be visually confirnmed at once. In addition, it is applicable to

i ncl ude KRS ndiuathpasinghtegysratiis ligrrenasdehven-tioheas gesoping fingar Aty par t
250 when the high-voltage power supply 10part 250 is allocated in a

di f f er enandgbe h¢ap dissipadng B parg Rl ean beseaatiotleh by p owighitedesof astedectigl t he ot her
conponents usable in recycling additionally in the display. [0239] In this
case, i nfusrentitréquired sewwondgnsativm viatmecapfbersetes iamperatdrednsdsbhendyiny, i s

di spl ayed to be visually recognized at once, by displaying in a sign such
as asbl ak, lack of dew edndeosation veatgrcap be pravantad, adpniniaturided nynssiae ast shape
as the shape of the 15el ectrostatic atom zi ng apparatus 200, etc., and
furt her,cabypedveny ayd mgblyapesedf Addieohalyssiacethe hest disighis finpad 2idr t he

el ectrostatic atom zi ng apparatus 200, whether the materials are

recycl abk glloctddadeite si@idhQsbrt, BY@CREEH OB heatdidshpatihs M8 paft 212 @ycdueelg and

di sassenbly, etc. in a reference chart, and the like. Thus, since it is

possi bl enehPaddah Sz tieeidRe Slight B hka is takE€ in ByAE sadtfoaGost, bhenhwman body

at the time of recycling is 20 ndt used, and a reusabl e conponent at the

time of JRe¥elahie ofBSh1 biHINGH b tlg%&m’ is g%ﬁﬁﬁﬁ&ﬁ@&;%h&@ﬁré}%n%lﬁr formed

wi t hout confusion at the tine of disasse , hence a hone electrical

Iy
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[0236] (Display)
Here, displaying of an operation status of the electrostatic atomizing apparatus
200 (the mist spraying apﬁaratus), displaying of an amount of sprayed mist or a degree
15  ofbacterial eradication (strength of bacterial eradication) inside a storage compartment
by a strength (for example, a magnitude of an applied voltage or a spray amount of
sprayed mist) of the operation of the electrostatic atomizing apparatus 200, and in a case
of displaying an amount of used electricity, 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 lighting device 900 inside the refrigerator, by dividing the figure into
multiple parts and changing the colors in accordance with the mumber of division, and
so on, displaying the amount of sprayed mist or the degree of bacterial eradication, etc.
by the number of the divided parts whose colors are changed can be applied not only to

the refrigerator 1, but also to an air conditioner or a home electrical appliance, and a

25  similar display can be performed; in a case of the air conditioner, it is applicable to



148 use periods are set for the main body of the refrigerator, and each
functional conponent (for exanple, the electrostatic atom zi ng apparat us
200, the conpressor 12, the defrostiqg heater 150, and the cool air
circulation fan 14, etc.), which are psplayed on the control panel 60 of
the main body of the refrigerator, etc. 5[ 0241] Wen the hone el ectrical
appliance is an appliance such as an air conditioner, an air purifier,

etc., it is applicable that standard use periods are set for an indoor
unlt an,o tdoor uni t Ln body of the Ilance |unct|on
componer Sy F aéﬁﬁ%?ﬁ?ﬂ%ﬁ@f&ﬁ@@ﬁﬂo@ﬁaﬁ Bt S a4 S0
conpressor, .and a bl ower, etc. and are

pl. ayed on a design anel of a
front fadblgPoTniaPha i Yb‘flltékﬁaﬁ?fa%‘ﬁrcoﬁ ler W@F“EYPB%F%H&%F}‘E ol ler,
etc. Further, it is also appllcable that, for exanple standard use
peri ods KPWCEEIE seHng ec. while Bowpdaionerae prdeigiedusics Hwhicheaseaitds body of
t he outdoor unit including the functional conponents, or standard use
peri ods paseibleeip obinin effests tata hesratn viswglbristraingey apeq beymonshef he mai n
body of the indoor unit or the main body of the outdoor unit, and the
st andar dspusyed peisti adbe (egremoldradtensberdliveigdn (@irength sihamieeil andichiéon) 5des| gn
panel on the front face of the nmain body of the indoor unit, or the renpte
cont r ol | igsid¢ Hatstathgeoimpanmama by de qretitohemtusatfthe décttdseatiappimiainge, etc. as
a size, a length, or the nunber of figures such as a bar graph, a |eaf,

etc., andgpparaCui((lenhistigeayieg igehratas)a0soardi the btastech dboo@sipts thy changi ng
colors or patterns, or the |like, which can be visually confirnmed by a user

SO as t omeRHedE agehel li@pﬁmgé of tHe sphey usRine o 2L GR4¥dd Mek @tc.) éfthe al so
applicable, for exanple, to set the standard use period for the appl i ance

i ncl udi ngpetARNIf ﬂféél&@ﬁ‘a'staﬁ@ﬁ%ﬂ%ﬁ@apﬁéraﬁ;@ 26@tthe Hﬁst%bﬁ?ﬁ@a@p&@ﬁlsp%' ods for
the mai n body of the appliance such as the refrigerator 1, etc., and the

funqﬁyoqﬁhmggﬁpgpgﬁqe§%g%ug!ectrostatlc atom zi ng appar at us 200, or the
conpr essor etc parately, display the standard use periods (the

standar dodsq ¢ p@;ﬁh%ﬁ@@i&&k&@éﬂﬁ@é)@tﬁhq AfflelacRie dhddfe on the

di spl ay e control ront ane e renote

conditioner, etc. according to the present embodiment, it is applicable to display an
installation position of the mist spraying apparatus (the electrostatic atomizing
apparatus 200) in a figure, etc. in an overall view, etc. so as to be visually confirmed, so

15 that a storage compartment and a section whereto the electrostatic atomizing apparatus
200 or each component (for example, the cooling plate 210, the discharge electrode 230,
or the high-voltage power supply part 250, etc.) constimting the electrostatic atomizing
apparatus 200 is installed, and material names, etc. of the electrostatic atomizing
apparatus 200 or each component of the electrostatic atomizing apparatus 200 can be

20  wvisually recognized with ease at the time of recycling, and so on.
[0238] Here, in the case of the refrigerator 1, an indicator chart such as an overall
view, a schematic layout of the storage compartments, a perspective view, a cubic
diagram, a partial indicator chart, a developed figure, etc. 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,



149 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 visually for a user. Furth%7 it is also applicable to store
standard performance data (data, etc.” of chronol ogical change of ability
and i nput power, etc. concerning performance, such as input power to a
5conpressor, input power to a fan, an used anount of electricity and
capability of the whole appliance, etc.) that varies with the nunber of
nt or,.a cal cul ation

years in e that .is obtai by.an experd . I tc. in a
h o oconBATEF P HEe ahand teo i B Aol (e oS af il Sl

actual use period of the appliance, and display a degree of degradation of
e per SEhanERSerpl vietoa SR ouh Bl i soBoSiay & PERESNEY Pangt h of a

bar graph or . 10 the nunber of figures. That is, it is also applicable to
vi sual | yeWicdiagrage 2 paslhindirator Ch@% g draelopedt fignreeteiod theapdogramite b e,

di splay as a length of a bar graph, or the nunber of figures, etc.)

wher eby eHideostuniiad displpeads oy hreaverse facet fide prises an qnepside ofp detigyeychy a
declined rate of performance with respect to an initial performance, while
r egarddi nighcafrpercbvemetad.coratcogio] devideatticpe Findheroprep theqhieesmeaspasii®npdr cent .
15[ 0243] That is, since a storing neans (the m croconputer 31) that stores
a st andathd elgseogp@ici aomete dpphrtest0d thef mishsprappd appaceus icindsgtet he

el ectrostatic atom zi ng apparatus 200, the refrigerator 1, the air

condi t i ahese, indiboacharteyndlf asahe oedrall viesv, ercinudglire amtlsd drescagtodet use
period neasured by a tinier, etc. with respect to the standard use period

stored ivisdallg cohfifmdicht BRENS Htabitioh Cit GLHPHEHbERY to3dgludesthdispdiayied on a
di splay part (the 20control panel 60 of the refrigerator, or the display

part in gdaRich@Mhe KEN-SOIte JoRkeer is?ﬁ?ﬂbaﬁ 258 swheh the)high-vdlRe Poiver Rpgy, of the

appliance, or the display part o e renpte controller that directs

operat | %rﬁi% i8 bdbatdlif o dRfferbMSsetii, LA ELincRde sillaRnt ﬁoslitﬁﬁ)g,t de. AT the
nunber of figures, etc. of a bar graph or a leaf, etc., a user can

vi sual | yipg Sﬁﬁg%cﬁ[goﬂeﬂﬁ il REfL Qi@ adkiPon Pl tﬁé‘gﬁgfé%ie“ sual confirmation,

and it i s poss to encourage a Service such a pl acenment of the

appli angg, ) a 1 HIPORENhforRhti&X GRANIE 1R tife SPIRAAGB N QlissehBly &he 150

displayed to be visually recognized at once, by displaying in a sign such as a black
circle (@), or in a graphic in an approximately similar shape as the shape of the

15  electrostatic atomizing apparatus 200, etc., and further, by displaying names of materials
and used weights used for the electrostatic atomizing apparatus 200, whether the
materials are recyclable, a recycle method, precautions at the time of recycling and
disassembly, etc. in a reference chart, and the like. Thus, since it is possible to
recognize whether a material, etc. that affects the hurﬁan body at the time of recycling is

20  not used, and a reusable component at the time of recycling and the weight, etc.,
disassembly can be performed without confusion at the time of disassembly, hence a
home electrical appliance such as the refrigerator 1, the air conditioner, etc. which can
be recycled, whose disassembly efficiency is favorable, and whose recycle efficiency is
improved, can be obtained.

25 [0240] Here, in the case the home electrical appliance is the refrigerator 1, standard



user. [0244] Further, a remaining usable period with respect to the
standard use period of the appliance nmay be displayed as a figure such as
a bar graph, a leaf mark, etc. In th'ﬁgcase, 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 about repl acenent before a breakdown.
Additionally, by naking a nessage that encourages replacenent or a service

di spl ayed when, th L ni i od b Ler th det er i ned
S R R e R

| t before the breakdown. 10[0245] Furth it ible t
okt nORIEERTB. QMG BH St P BN RPRBH AL} By SHTTRG el olsness by

displayin% a_magni tude of an applied voltage, an angyﬂt of. %seg
el ect ri defrpsting heateril 6f.rapd dhgieqed air cpdlation Eddnetcds Whish B iRl g8

em ssion, etc. in the appliance during operation of the electrostatic

at oni zi ribe eqnitel gened 60 06 thggnain pdeof the refgerstasretehe number of figures, such
as a bar graph, a leaf, etc. on the 15main body or the renote controller,
et c. 5t hd024i]r ed¥lsencpehame electaical appbipnceds an apiflianpesush gb paAE sonditenati onal |y,
relation of the anmount of used electricity or the anbunt of carbon di oxide
em ssi onn agtpurifef, ddet appplicabdethdustandard hse preigds arade fof art indoappiit, eal

vol tage during operation of the electrostatic atom zi ng apparatus 200 can
be r ecogitdoed nnidimeindiody of ehei apglicensaidouactessl ¢eenembain ¢fod cxamglhe user .
Here, by nmaking the user 20capable of setting the magni tude of the applied

vol t age thdelbfitr BdtRGd RS IngtdppardtuP0B] Hehrafiesnatads adbvdr) dtc.),smdpm i cabl e
that the magnitude of the applied voltage can be changed by a

mul ti pl gAL8 GnSQlekich Padl O adfons Ec@BYa nidih BETESH AtifdARGnitesa re@bted
non-graded setting) by control buttons, the renote controller or the |ike,

it 1hp PIFINE, &O. SPhLBLY, ifisWRdlkpPRIBIENG: thexhinkR, Wakir @ BRY #Yio8dNieng i S
desired, and to conserve energy. 25[0246] Further, it may be applicable to

measur e @f| fRLASh HB3HP HPthe Ghddds Gflic 6t Bfelhdis ibBHy of the outdoor unit including

the functional 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 indoor unit, or the remote
controller that directs operation and stop, etc. of the appliance, etc. as a size, a length, or
the number of figures such as a bar graph, a leaf; etc., and a current use period is also
displayed alongside by changing colors or patterns, or the like, which can be visually
confirmed by a user so as to encourzige replacement for the user.

20  [0242] | Here, it is also applicable, for example, to set the standard use period for the
appliance including the functional component, or to set the standard use periods for the
main body of the appliance such as the refrigerator 1, etc., and the functional component
(the electrostatic atomizing apparatus 200, or the compressor 12, etc.) separately,
display the standard use periods (the standard use times) graphically in a bar graph or

25  the like on the display part of the control panel 60, the front panel, or the remote



151 or an accunul 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 %?in body of the appliance or the
functi onal conponents (for exanple, {#t electrostatic atom zi ng appar at us
200 or the conpressor 12, etc.), and to graphically 5display the instant
anount of used electricity or the accunulated (for exanple, in every one
day, or in every one nonth, etc.) anmount of used electricity as a bar
graph, or the nunber of |eaf ks, etc. on the control panel 60 on the
Pront f aoiiglier He- et %@?laf%g'a%ﬁ% © gREptae per (thica 2B2agHe BR he 11 ont
face or the top face of the air conditioner or the air purifier, or the

di spl ay §hapging foloperrmatenns dont i tp & disglayed Kisualider aupay eBYtheriBr usi ng
10 the hone el ectrical appliance is made to be aware of energy saving

t hr ough dEsqappliciiewntore staadedimesiarmance dstaglate, dppifichupplogical gaage of
presenting such a graphical display on the nain body or the renote

cont r ol |ablityend inpuhpewieti ¢ticorpncemnagmesiongancehsich enowut pgeer teleckup or

repl acenent of the main body or the functional conponent, and the |ike,
for & usempnssor, idpet powverab atfamanatedimpowuopalestesitn apd expabdicyoftbed rate (for
exanple, 90 %or 1595 % etc. of the standard use tine) of the standard
use ti mewhdibepeiyica cteSahat wresnoatnagednba of heak in excharngebtaimed beph ace t he
mai n body or the functional conponent, etc. Furthernore, it is also

appl i cabxperiBe®neAWhRIRLIGASAKUR a nEi¥fRaMP6COR ] beBlhaI Y table ih hadifien n body
or the functional conponent, etc. for the user through sight by starting
di splay 'Zlisb[h‘g ARV R 0k ﬁé?i%ﬂ JHtBUE R liakleC andish1RG a WBLRe BPGErRIatibRe renmote
controller, 20 etc. when the actual use time surpasses the first

predet erd}‘itﬁkﬁﬁkrfofi‘hﬁn&f(ﬁ{e &pahhfor tﬁipjlfﬁh%o&é},eeté.t) G049 RS dak Qﬁaﬁgf& c.) of

the standard use tinme, and by “di splaying a nessage and so on't

eNcqyr aghs,GheG girgﬂfes.e X‘“rﬂét’lg,\ii}]%fals%rhgpff@ajb% t]la%qéﬁaﬁ? .eﬁ&%r{#ggélﬁ&%n

conponent, etc. the user en the actual use tine s ses the second
pr edet ergy e i 95..9 t %f ' c.) that
is gr eatfg}r {ﬁt%glgér;{aoé?t léﬁh/ &é?g%‘lr@ciee’t(gs rﬁ}ﬁd;scf lrggﬁtgtogg %?{1 a@%ﬁ&iﬂér utgeté tinme,
so as to_ndicate.dis ga in.nmul tiple 152 stages (for exanple,, two
ctagos) AR R AL b Niel pBrrimpogo T BiRatit Ry SIRPRIRLOE ¢ ex
such as ressage .t hat encour.ages checkup,. exchange or  replacenment for the
Gser on CHERIIAR O BROUHCR S ERTEE QaAbP B orBigee. WHIR TR Andar d use
peri od ha%_ assedt iI_i? passi ble to prevent performance decrease due to
agi ng dPGHIHERICE AL apnitipl pEpe Rgﬁmﬁmﬁ?a§g PYEYRL etc. due to clogging with
dust, etc., and to obtain the refrigerator
15 " [0243]  That is, since a storing means (fhe microcomputer 31) that stores a 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. is included, and the
current use period measured by a timer, etc. with respect to the standard use period
stored in the storing means (the microcomputer 31) is displayed on a display part (the
20 control panel 60 of the refrigerator, or the display patrt in the front cover of the indoor
unit, etc.) of the main body of the appliance, or the display part of the remote controller
that directs operation and stop, etc. of the appliance, as a size, a length, or the number of
figures, etc. of a bar graph or a leaf, etc., a user can visually recognize the use period of

the appliance by visual confirmation, and it is possible to encourage a service such as

25  replacement of the appliance or a component, or exchange of a component, etc. for the



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 eff g@ive for preventing | ack of water
supply to the electrostatic atonizing pparatus 200 due to clogging in the
el ectrode hol ding part 220 with foreign particles, or clogging 10between
the fmplates with foreign particles, 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 ectrod®8 etc., and the like. [0248] As shown above, in the present
enbodi nent, the discharge electrode 230 that is nmade up of the main body
part 2340BdtInedugher o smaipnglusaile periodswih rspegt ite thestandard useperdid Havi ng a

t hr ee-di nensi onal net structure, such as titaniummaterial, etc., and of

t he protthegpianpamey badisphaed psa figuregnel 42 Haygnapd, edleafinabie etmi AnBosly part
232 in a manner to protrude fromthe main body part 232, whereto water

whi ch atdasg sse the sizeeand uhd sosbafofithefigraensusb dy thedwat ¢8R, dts isdippinged by
capillary action, the el ectrode holding part 220 that hol ds the discharge
el ectr odiee d3be jide ddeceierasehecderpedied 2dtbedsémait is ogibdyioders user hine

20el ectrode hol ding part 220, and is provided so as to be opposed to the
231 pr otriskSiveiferesd, tind b omaiodk aBoatpladid@mns béfohea Breskdoweh. pl AdditiohhOy,or t he
wat er storage tank 270) which is provided directly above the nmain ﬁody

part 23ZhikihHe oicQLE tRK Fhaffages eqlaRaRnZo N rvibd gibplavtiPhh@sthwat er to the
di scharge el ectrode 230 or the el ectrode holding part 220, and the fixing

means 260k hdle @M RS hi&niiiRe RAh I r&lBGiiRdSeA38, it RalostiblehoYRRE | N 25and
hel d by the el’ectrode hol ding part 220 or the counter el ectrode 240 to the

el eClT 04RakeRSURObELAKCRAL hbdh T &rldAfbUARAR: BRaK&Ih L he el ect rode

hol ding part 2 I scharge ‘el ectrode e counter el ectrode 240
dkh e : I: f m ' ted b
a0 191 013420 RGP0, RES L SO ol SEITCy S BBl P Rr 21 o0 Y

| t 40: th f ; t  of {. | d ill f

o et B0 ey v Eb R Snc by AT n Ol Bl Rlac DHRR i BSoBRR W21 Y T O

hi gh i dj t e | dt wh i i
mator | almeunhekuEd SlCHRS: Ale S EPERss ehbaemesst of 6T Wi her . it ie
al so appli.cable to Iac%fthe electrostatic atoniziqg aeﬁgrayus 200
downst r SXHIYHE cig 1 8¢ applgRen gpting pperarion of dhosleqimstatis plAMHEINg 2pPAFNG; ¢ | oner

and near_the air
200 as a size, a length or the number of figures, such as a bar graph, a leaf, etc. on the

15  'main body or the remote controller, etc. that directs operation and stop, etc. of the
applianée. Additionally, relation of the amount of used electricity or the amount 6f
carbon dioxide emission, etc. of the appliance due to the magnitude of the applied
voltage during operation of the electrostatic atomizing apparatus 200 can be recognized,
and energy-saving consciousness is enhanced in the user. Here, by making the user

20 capable of setting the magnitude of the applied voltage to the electrostatic atomizing
apparatus 200 (it is applicable that the magnitude of the applied voltage can be changed
by a multiple-graded setting such as strong, mtermediate and weak, or a non-graded
setting) by control buttons, the remote controller or the like, it is possible to select a
weak mode and the like when energy saving is desired, and to conserve energy.

25 [0246] Further, it may be applicable to measure an instant amount of used electricity



10suction port, and to provide the m st spray outlet on the upstream side
of the air outlet in the indoor unit of the air conditioner via the air
conveyi ng path, such as the duct, th? ﬂose, etc. Here, the m st spray

outl et may double as the air outlet, 3 d mst may be sprayed fromthe air
outlet inside the roominto which the air outlet opens by placing the m st
spray outlet in a manner to open into the air conveying path or the air
outlet. As 15shown, the electrostatic atom zi ng apparatus 200 i ncl uding at
| east the discharge ?%ectro e 230 and the counter elect{odf 240

al I ocat e WAHEPHBEAH RSP CSHAPRISS b EREY PRBBI LAY 1°%he ai r
condi ti oner or near Lhe iy suction_port, and the nigg g erated by the

el ect r ostdSFE CaEERY ﬁ&lczl&&é& aPsansipl measyfss ) @POUpt Qihs ‘gF glecty 8

exanpl e, the inside of the roominto which the air outlet in the indoor
unit of thaaain podoeidherrmlisRes ordhe huctignal ca@pppestfdorgrample. Hier  conveyi ng
path on the upstreamside of the air outlet, etc.) different fromthe

sect i on &iprsrostatip etaatiging apearaiup 0@ pbiczoAgrasppdiatios. @ddoigephicekat ed, vi a
the inside of the air trunk such as the duct, etc. whose circunference is
sur r dunddishlay therieftart emoiineafdoed eleciplciy enthetacafmulated éfoe exam@e.aniegerat oni zi ng
apparatus 200 including at | east the discharge el ectrode 230 and the

count er @leatatyy @de e249 onaninth etc2bammint spusey cleeiricititahe bar gapkmrale out | et)
for spraying m st generated by the electrostatic 154 atom zi ng apparat us
200 i nt ondditeer o6 af nackseats asn thaoontsdlipaseltisin tht Gohwfatd ofithe asfriperaenf or ned
fromthe place where m st atom zation is desired, degree of freedom of
desi gn iedapRepartlif 3 pRbel Db BHADBE: or the tp BOSSH tht &ir tondifiedeg asthedegr ee of
freedom of a set range of the 5 predeterm ned clearance F and a set range
of an app} p@skiet0drttAO8isplaP Pat Of BRSbMYteRV0lONd SRINGE Akd, ARerdby NaRPuSinge M st
reliably. Further, since the water supply neans is provided directly above

t he i : i - i i PN wat er supply
msanlg151 i ghgggﬁéfggg{rfcﬁﬁﬁjplllg%eﬁgg? % &%P@?ﬁﬁg’i@%ﬁgﬁ% e ectl{rg(})lcﬂSkehqx 530 or in a

separ at 309%?,‘123513?%“05 ripwgliéaeaggii;a% o%farf &E&Eiﬁ%@uﬁ}g%rg gEaﬂrdisZ;%ﬂ ed from

t he wat y nedns re rops over e el ectrode 230
(or the tﬁé: SN chcFy A]rq{ug{'e%te controller, etc. in addition to a message that encourages

checkup or replacement of the main body or the functional component, and the like, for
a user when the actual time of use surpasses a predetermined rate (for example, 90 % or
15 95 %, etc. of the standard use time) of the standard use time, thereby a user is
encouraged to check, exchange, or replace the main body or the functional component,
etc. Furthermore, it is also applicable to encourage checkup, exchange or replacement
of the main body or the functional component, etc. for the user 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, etc.) of the standard use time, and by displaying a message and
so on that encourages checkup or exchange of the main body or the functional
component, etc. for the user when the actual use time surpasses the second
predetermined rate (for example, 95 % of the standard use time, etc.) that is greater than

25  the first predetermined rate of the standard use time, so as to indicate display in multiple



part 220 or the fixing neans 260) provided i mediately bel ow, and a
conveyi ng part for conveying dew condensati on water generated on the heat
dissipating fmpart 211 in the cooliqg plate 210, which is the water
supply means, or water supplied from %e wat er storage tank 270 to the

el ectrode hol ding part 220 (or the discharge el ectrode 230 or the 15fixing
means 260) is unnecessary; therefore, the refrigerator 1 sinple in
structure, conpact in size, and low in cost can be obtained. That is,

since the conyveyin rt that, conveys water js. unnecessary,. and.there is
0 possi BRE L et B och iR G BUE PARS 1 agbB e RO PONERgA T84S | ol es,
etc , and the dew condensation water is not supplied to the di scharge

el ect r od¥ 2i§Y suchas %W&%ﬁ%&%ﬁ?@“&%ﬁ?&@ﬁ&a&ﬁé&%ﬂ% QErePHECRARY %file
20refrigerator 1 sinple in structure, lowin cost, and highly reliable can
be obt ai #€HON thgrmaia bady er theseypels contrelicacio vhsp thvdandardbess nerigd bae

pl acenent of the feed-water neans (for exanple, the cooling plate 210, the
wat er stassage ittispiesiioto roevenhperforkanee dagecast det oagmghlsitidagobare and t he

di scharge el ectrode i ncrease, the shapes and the placenent of the

di schar geesidewnrardgni@@q ctd. ee toclng@ng wlithalustoete., add toaridain e feEegtraiat er
25nmeans (for exanple, the cooling plate 210, the water storage tank 270,
or the |1,kb) aic aomditihier, lne afhioeelejecsddal applaccothdain hechly tehiablee Etspacclyr e of
each honme el ectrical appliance, such as the refrigerator 1, the air

condi ti ofoethe didverodtatic pomifihghppaddtds LHEwhéds®, a ipH vb et eilicdsit at | C
atom zi ng apparatus 200 that is conpact in size and efficient can be

obt ai ned:ffdatis fR peAREEnIMNat of WeteP QPP LI0a6E ElebPdstAARRIIARER. apph@RR1]

Further, in a case wherein the sizes (the wdths, the thicknesses, etc.)

of the exjoerRab cRRaRGn Be dIRerodt BSRIHASHH 2t fR&en PhrticRS, crm,iwggh%ﬂg part

232 and the protrusion part 231 are approxi mately the sanme, when t

| engph IR0 tﬁ? g@gﬂﬁég xﬁﬁﬂ if&@ifgﬁkeaftk&?es gL n ag%fﬂ%{ gﬁ%ﬂtixﬁ%lrljﬁkd@m fin@ range

of equal to or er than 4 s but "eq or s er than 20 tines

the | engilt bl fRlighE U3hARDI08 afSaDihey BF BuELL REER AL GGG

10processabi it € anount o supp e mai n body
part 233048, OSRLOLLAAL PRy BAKhaARH diind ASRRRE de AN hlifRd 1 For vater
[0248] As shown above, in the present embodiment, the discharge electrode 230 that
is made up of the main body part 232 formed of foam metal which is a metallic porous
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 part 232 in a manner to
protrude from the main body part 232, whereto water which attaches to the surface of
the main body part 232 is supplied by capillary action, the electrode holding part 220
that holds the discharge electrode 230, the counter electrode 240 that is provided in the
20 electrode holding part 220, and is provided so as to be opposed to the 231 protrusion
part, 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 7
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



[ 0252] Furthernore, since foamnetal such as titanium etc. is used, which
is a netallic porous body having a three-di nensional net structure |like a
sponge, the anount of water absorptigg inside the netal is approximtely 2
to 5 times larger than that of 15wha 3s not foamnmetal, capillary force
is larger than that in sintered netal, electrical resistance is
approximately (0.4 to 2) x 10-7 Qmnand snall, hence electricity can be
efficiently applied to water as conductive naterial; therefore, the foam
metal can _conduct _electricify. far re readjly. than ceramc with large
ol ect ri dMEed P2l ]F?IH‘iedfel""é‘E’E"-ﬁl? thsielociions holfive TRg p&egﬁeﬁqr&? y 1012 Qh
and | arge), can_increase an amunt of_ 20generated m st, and setting, etc.
of an apifatde?dPtheeoynerelasirode i) and @ﬁ%ﬁ‘}n’o’tfﬁ%anﬁﬁﬁ@ pisdniggradlydernasdn pe
made small, and it is possible to generate nano-size mst readily and

easi | y |andirpist iseesernted gm@ppﬂwmm voltage talbdwher the dscearge oldetrodedd0wpdof t he
mai n body part 232 fornmed of foam netal and the protrusion part 231

wher et o thateuntedrdctiode 2¢4;dbdretdre, antahwusuefhsater pplyrsad wapiHatyodicepagt 232 i s
supplied by capillary action, the 25el ectrode holding part 220 that hol ds
t he di sdh@egaenéklegrmgdesi2ae aphiesteoiondign mattercis nodk highbtsin@fbrpr ovi ded i n
the el ectrode holding part 220 and provided so as to be opposed to the

pr ot r usidiamearstar Bitge dongpavet ©ra spphyreireacsargicanatexdiphed folwkecool i ng

pl ate 210, or the water storage tank 270, etc.) that supplies water to the
di schar giiscphg@etaleded23%). and the hi gh-voltage power supply part 250 that
generates mst fromthe protrusion part 231 by 5 applying a voltage to

bet ween d[bb@}di FuRBEOR LIRS i Hden1g 30 pRBS e chBsB CitoRiAsd Afdeueitboar e

i ncl uded, wherein foam netal having a three-di mensi onal net structure with

pore di afRiRirea thelfk {RLSPBoRM MR RIS Bl Yof Welall RAARIoHLAMRLRESHOrS0 to
300 gm and further preferably wth pore dianeters of 50 to 150 gn), and a

voi qgge ggtécglgl?érg %9%&%%%@%&3&%%g&ggﬁgﬂ%gmﬁleL afdideAlr A Bk BT o€

el ectrode settin aneters of the schar ge

el ect 1 odfe Fiot Gubet AELYRER1AG AL BOGHRSHANIIALLRR! BLANGCH RIS NSt

forei gn natt I'NCT eases, . e to supply water
M e, D ALy S QRGP LR AL B8, 7, Lo
Z;guﬁg}: rsﬁ{ﬂ,ygél %Haﬂ&z@%%r&%lgtu%n@gg %h%gogmmtﬁtoaw I(:191: eval?rI (gjut' 1(:a olggns %g)rt]lechlsgsthé han 60
mist spray outlet in a manner to open into the air conveying path or the air outlet. As
15 SilOWIl, the electrostatic atomizing apparatus 200 including at least the discharge
electrode 230 and the counter electrode 240 is allocated downstream the air suction port
n the indoor unit of the air conditioner or near the air suction port, and the mist
generated by the electrostatic atomizing apparatus 200 is sprayed to the place (for
example, the inside of the room into which the air outlet in the indoor unit of the aif
20 conditioner opens, or the inside of the air conveying path on the upstréam side of the air
outlet, etc.) difterent from the section where the electrostatic atomizing apparatus 200 1s
allocated, via the inside of the air trunk such as the duct, etc. 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

25  mist spray unit (the mist spray outlet) for spraying mist generated by the electrostatic



151 arger anmount of water can be retained inside the foamnmetal conpared to
a conventional ceramc or sintered netal, etc. Thus, a | arge anount of
nano-si ze m st can be generated effifgﬁntly [ 0253] Further, the discharge
el ectrode 230 is forned of foam netaf-"having a three-di nensional net
structure, and is made up of the main body part 232 in an 20 approxi mately
rectangul ar parall el epi ped or an approxi mately col ummar shape el ongated in
the axial direction, and the protrusion part 231 in an approxi mately
rectangular_paralIeleggﬁed sﬂape, an ag roxj mat el y col umtmar SW? e, an

appr oxi MREANEARPARE LRape the [oomnaisar Sy ey nE P BIAIGREHLX i ch
protrudes at the approximately right angle with respect to, the_ axial

direct i dwri@rm%ﬁowaq%ﬁ Plasely hpeermisbatomizaign i deswrd dearer 1 fsedoan aki al
direction of the nmain body part 232, and which is shorter than the l[ength
in the I&Figaxiatasds.rection of the main body part 232, and is integrally
formed wth the main body part 232, whereto water that attaches to the

sur f ace [6250]he Fusthernoeyit paossidlg 2o insraaspitgredotijeedamidilaseyrangs diohe wher ei n
the length in the axial direction of the main body part 232 is within the
rangé ofpredpieiminal dearhmedeand hen rahge offes afmlied eqliade, tiod ©reasilpppdrérm 5 t han
20 tinmes the length of the protrusion part 231, hence the nain body part

i s diVvi degeratib®of hopdsd mis( fediabgx aipither, sihee the mater sapply bedys part 237 and
the second main body part 238) at a protruding position of the protrusion

part 23Lragigbdgiedthiboxd e rtiih BE6UY Pt 032, i EofipdrtoR adth ekt wAdRin thad wat er
can be supplied by capillary action fromtwo parts (the both ends of the

protr USiv@:ﬂeP@?fal}%ﬁ s ploRied ik $loWwRipartRed dahhred3lechible 2iEosagONd 10
mai n body par 38 to t%e protrusion part 231; therefore, a |arge anount

of waterg %Qtieﬁ)garélé Rl in2th %h% diddRarRk QfeEHé&@IB(PWaEer%%ﬁ)lieH B iR Wkerof Sprayed

m st can eased, and m st atom zation can be perforned stably.

i 90 R R e R b 10g) S SRA TR ARl B30 (TR B B O e
or ot rusitB AT kg Halfae o Bp ARG R PRI e e B

o ot 1 usi ORVEATY Aol forsRRionargO i alr oar e R B Bl BY BB it i g
For | Gagep bl o ey FBPRLBr e e ORGSR FoSRH S nee o
PR S R T R e T A R T

cooling plate 210 or the water storage_ tank 270), the el ectrode hol ding

. . . )
par t1522d xingemeaic260) jis wierssaHy: hersfors, the siiriggator b spprledt #849'¥W8e hol di ng
part 220 or the fixing nmeans 260 so that water supplied to the discharge
el ect r odeMP3Y, intsive, widdevringestiven f abtapgd:  Ihat ipsincrdha gopvayngpahEhadeo by

dropping fromthe feed-water neans (for exanple, the heat absorbing fm
conveys water is unnecessary, and there is no possibility that the conveying part is

clogged with foreign particles, ctc., and the dew condensation water is not supplied to
the discharge electrode 230, the electrostatic atomizing apparatus 200 and the

20  refrigerator 1 simple in structure, low in cost, and highly reliable can be obtained.
Furthermore, degree of freedom of the shapes and the placement of the feed-water
means (for example, the cooling plate 210, the water storage tank 270, or the like), the
electrode holding part and the discharge electrode increase, the shapes and the
placement of the discharge electrode 230, the counter electrode 240 and the feed-water

25  means (for example, the cooling plate 210, the water storage tank 270, or the like) can



25part 211 of the cooling plate 210 or the water storage tank 270, etc.)
provided directly 158 above the di scharge el ectrode 230 or the el ectrode
hol ding part 220 is not directly subjg t to an air flowin a fall path of
water from the feed-water means unti F°the water drops over the discharge
el ectrode 230, the dropping water droplet 275 or dew condensation water is
|l ess likely to be subject to foreign materials such as dust, nold,
5foreign particles, etc. in air surrounding the place where the feed-water
means, the. electrode holding part 220 or t fixing, nmeans, 260 (the

pr essi nHEEHL Fetiid aghe H%H’%héﬁl‘?/\%{*@f‘mﬂ pgﬁcht?quqﬁlecgqlqgg ngGe SYqheas
discharg% el ectrode 230 _or a water droplet inside the el ectrode hol ding
part 2200¢ &efrigaratarlytepircandigigrer. treggqiusidicr and Hhe likesamkihe slegirestaticode 230
can be prevented, and the el ectrostatic atonizing apparatus 200 that is

hi ghl y raemgmeapraoéisedld thalds pymgpash icsiseandodliobetaiandd obfa@»851 Furt her nor e,
since the notch or the opening is forned in the el ectrode holding part 220
or the facgdndgneveuis thedomeatettideahapplindensat i on wat er dropping fromthe
feed-water neans (the heat absorbing fmpart 211 or the water storage tank
270) Sor [WatHr doebemota case whetcn theisives ihe diidthh ahgihicknests, ete) F30; t he

el ectrode holding part 220 15 or the fixing neans 260 in a state wherein

t he di sohxamnrgsd shhmstor deer@lettsonabhdad of thh eadd eatyrpacte? Nahditgprpandior2 20,
there is no possibility that a water droplet is in a state of attaching to
t he sur fraee23fart gproginatdpehe same! whgPthefledgfieindhs eXiar difecBbe6f he g 30, or
water is in a state of being accunulated in the el ectrode hol ding part

220, andaordgl)ghn%zqsl RehiniaGahe o d@Bt toio? 18bSGRA H8mids %%ﬁﬁ@ﬂo%@mﬁl@é@er end

surface 21 of the heat 20 absorbing fmpart 211 and e di scharge
el ect 1 04?2 APsimY B2 IR o Ptk PhdtRGon parPAl IREL 40 RELYBEN e di schar ge

el ectrode 230 and the counter electrode 240, hence the electrostatic
= 0, Mo SRR 4500 ALABELAED S50 B A5 RUERHAR 29,0 o
1o 0 Baady P BLELE L B SATASPLGH G R, om0
el ect “’?82?2% B grtﬁgm{o?e,%%%];: if %?ne%aq%uc iassctﬂgnri = &L:.elgglgé)d? Shich is a
metallic porous body having a three-dimensional net structure like a sponge, the amount
of water absorption inside the metal is approximately 2 to 5 times larger than that of
15  what is not foam metal, capillary force is larger than that in sintered metal, electrical
resistance is approximately (0.4 to 2) x 10”7 Q-m and small, hence electricity can be
efficiently applied to water as conductive material; therefore, the foam metal can
conduct electricity far more readily than a ceramic with large electrical resistance (the
electrical resistance is approximately 102 Q-m and large), can increase an amount of
20 generated mist, and setting, ctc. of an applied voltage is easy, and further, the applied
voltage can be made small, and it is possible to generate nano-size mist readily and
easily. In the present embodiment, the discharge electrode made up of the main body
part 232 formed of foam metal and the protrusion part 231 whereto water that is
attached to the surface of the main body part 232 is supplied by capillary action, the

25 electrode holding part 220 that holds the discharge electrode 230, the counter electrode



159 230 not to accunul ate water in the surface thereof, wherein it is
configured that a water reservoir part that accunul ates the ejected water
is separately provided in a position géart fromthe discharge el ectrode
230, such as on the | ower side, and ﬂ wat er accumul ating in the water
reservoir part does not contact with the discharge el ectrode 5230) not to
accunul ate water therein. Further, by setting the predeterm ned cl earance
Z between the | ower end surface 211Y of the heat absorbing fmpart 211 and
t he di scharge el ectrode 230 equal to _qr larger, than 4 nm (preferably equa
to or | a?‘@e‘?‘o‘f‘ﬁea‘ﬁmé{lﬁﬁiec%‘?ea@%%g pud 20k and postdsel e ahkeicernprsiatie does
not take place between the heat absorbing fin part 211 and the di scharge
el ect r od8OTBBORRHH 2Hh & Watgasuwpomnepisdforicsanpleathe sepling nlyedd apber
surface of the main body part 232 of the discharge el ectrode 230, and it

i s possiwiter steragerink vé0.cu¢-pthpt supplipewvate] gothe flisthargaedietiasls 230 handdhe char ge
el ectrode 230 that is nade up of the main body part 232 forned of foam
met al , dngh-gbltageeopico suppdy part 3 thaPShetdtest missfromttbgp@itruyiofn panr@d1 Wiyt h t he
mai n body part 232, and is fornmed so as to protrude fromthe nmain body
part 5232pplisvheretagewabeaweah tlehlisghb@e kestrbde 2Ieasiuhé eaemtafeldchrede®dn body
part 232 is supplied by capillary action, the electrode holding part 220
t hat housesctuded divixebiarfomm edetalthaong aABke-dilendenabherstatiast witklpo@40 that is
provided in the electrode holding part 220, and is provided so as to be
opposed disimétbR adr0té 866 ?ﬁh (E&Tféra@@*lwitﬁ Pére\WdnRdiers BPPO 36 TIAGS, dldTerthaat
absorbing fmpart 211 of the cooling plate 210, or the water storage tank

270) ,  2Qyrifal®Hy With BoRVAiSBS LY JT80tb Y 5@ ey Carkiie JiBigh oPBllYo PREf 232 via the
predet erm ned cl earance Z and whi ch supplies water to the di scharge

el ect r oqgred30h19770%5 80 e@%ﬁkﬁéﬂ%r ﬁﬁldﬂcﬂgﬁe%l&trg&oﬁd b tﬁlllf](;% i | é;%%gblrec

at om zi ng appar atus 20 ich 1s nmade Up of at [ east rge

| : di
220, and R ey SR L EBRL SR R D B MR ' 6P cEhar ge
electro gm&%?c% %ﬂ& f%neﬁf &S alglat?c%tllgrcitgc%egség and r1.{dls SosssR)rlea% s%ﬂ;t)llyEt that is

ap paﬁ%

provided I n ace a
water from the main body part 232 to the protrusion part 231 stably for a long period.

Further, since the foam metal having the three-dimensional net structure, such as
titanium, etc. with a high voidagé of not less than 60 and not more than 90 % is used, a
15  larger amount of water can be retained inside the foam metal compared to a
conventional ceramic or sintered metal, etc. Thus, a large amount of nano-size mist
can be generated efficiently.
[0253]  Further, the discharge electrode 230 is formed of foam metal baving a
three-dimensional net structure, and is made up of the main body part 232 in an
20 approximately rectangular parallelepiped or an approximately columnar shape elongated
in the axial direction, and the protrusion part 231 in an approximately rectangular
parallelepiped shape, an approximately columnar shape, an approximately pyramid
shape, or an approximately conical shape, which protrudes at the approximately right
angle with respect to the axial direction of the main body part 232 from the middle in

25  the axial direction of the main body part 232, and which is shorter than the length in the



fromthe electrostatic atom zi ng apparatus 200, and that is connected to
the electrostatic atom zing apparatus 200 via the air conveying path are
i ncl uded, wherei n nano-size m st genigﬂted by the electrostatic atom zing
apparatus 200 is sprayed to inside o storage conpartnent, a room etc.
into which the spray outlet opens, fromthe spray outlet 5provided in the
pl ace apart fromthe el ectrostatic atom zing apparatus 200; therefore,
freedom of placenment of the electrostatic atom zing apparatus 200

including.at..|east the discharge el ectrode 23 nd the counter el ectrode
240, andRA ARG %fﬁa%ylammdy(naﬁe?% adis H}ts%ra@n%r@tesi itk the Ay i st
generated by the electrostatic atom zing apparatus 200 into the room
increasd§?ﬁ%ﬁ%“@WWEEWW?Eﬂmhﬁﬁﬁﬁ%é?ﬁ@%QEgﬁeB the apgip ppdipart 1 B he pl ace
10where mi st atom zation is desired, hence it is possible to perform

desi gn isprpkesonoeapdbrnpetipna wdeteictha dengdt inghe ixiplotitectipref the exgiin bl | ance,
such as the refrigerator 1, an air conditioner, an air purifier, etc., and
degr ee afartf33@daslvmhorf thd emiggoficaenl ¢aselrgerthan Hemmerteil egial ceot tvmlleat er suppl y
means i s provided directly above the main body part 232 via the

pr edét ertham2@tinke thederpeh 2f thdegoteesicof paktr 2%d dbencofihd neintHodp pam iddit fded

15pl acenent of the feed-water neans (the cooling plate 210 or the water

st or age iht@rtkwozaey (fonbkahplesthe fiest waiirebodsyppl 33 T@drbe ssebnd haindbeRigharige

el ectrode 230 increases, and it is possible to freely set the shapes and

the pl acsspata pottillige PbsitbabYthePheisiadrr2sN, achfiet ©ouRhElreliesbf ade 240,
the cooling plate 210 and the water storage tank 270 in accordance with

the strugiibedPhareash JRAWRE!aR bE silie@BR chANES, actibf RrofStwoarts @fhe i ger at or
201, the air conditioner, the air purifier, et¢., and to obtain the

el ect r oo Lifds R OB rbRGkiGPPAE 2% WO iR efirst ﬁaﬁodm%?artiﬁ'? Shd fhedBthf great

efficiency can be obtained in accordance wth me el ectrical appliance.

o 0SSR 2 R399 9, e MRS B SRPRATATN 2
supplied to the protrusion part 231, the amount of sprayed mist can be increased, and
mist atomization can be performed stably. Further, even when either (for example, the
first main body part) of the first main body part 237 or the second main body part 238
becomes unable to function due to clogging, etc., water can be supplied to the

15  protrusion part 231 by the other part (the other one) (for example, the second main body
part 238), hence water can be stably supplied to the protrusion part 231 for a long period,
and the electrostatic atomizing apparatus 200 (the mist spraying apparatus) which can
stably spray mist for a long period, and is highly reliable can be obtained.
[0254]  Since a cover part (the feed-water means cover part 220X or 269) that covers

20 at least one of the feed-water means (the heat absorbing fin part 211 of the cooling plate

210 or the water storage tank 270), the electrode holding part 220, and the fixing means
260 1s provided m the electrode holding part 220 or the fixing means 260 so that water
supplied to the discharge electrode 230, the electrode holding part 220 or the fixing

means 260 by dropping from the feed-water means (for example, the heat absorbing fin

25  part 211 of the cooling plate 210 or the water storage tank 270, etc.) provided directly



2A: Chilled conpartnent, 2P: Inner side wall, 2X Approximately cl osed
container, 2Y. Approxinmately closed container, 3: |Ice making conpartnent,
4: Switching conpartnent, 5: Vegetable_ conpartnment, 6: Freezing
conpartment, 7: Refrigerating corrpar1 nt door, 7A. Left refrigerating
conpartment door, 7B: R ght refrigerating conpartnment 5door, 8: |ce naking
conpart nent door, 9: Switching conpartnment door, 10: Vegetable conpartnent
door, 11: Freezing conpartnment door, 12: Conpressor, 13: Cooler, 14: Cool

air circylation, f ng c artment thermstor, Thernnpile,
15: Swi t&MVRE: %@%F%argrﬁzw a@s%@f)r thy glecksia #1Rg pe%&ﬁn}arl%rr%mr%tbfor ing air
trunk, 30: Control device, Cooling air trunk, 51: Partrtron wal |, 53:
Cool i ng Shbject foaair How Hmr&é% Pzrt@@f aftareﬁg‘ iednater weansaitil & wagsint r ol
panel, 60a: Conpartment selection smntch 60b: Tenperature zone transfer
swi tch, @OBs oyeishedischrraselsanyds ’i.che dBoping materiRnIpi ToraadsWer swi t ch,

60e: M st spray switch, 72: Door pocket, 80: Inside refrigerator shelf
131: mm@ﬂemﬁpmwammlﬁsmﬂ@iy Delfersubieblrrg fowsignemnaterislg sudhomtdest, modf,, 152
Defrosting el ectrode holding part, 200: Electrostatic atom zing appar at us,
210: SCodforgign p&iptles,etc. 214ir skieatndadysibe plang wher tha fded-vixtdramedrdeahe absor bi ng
fmplate, 21 I b: Heat absorbing fmplate, 211lc: Heat absorbing fmplate,
211d: Hedéctals bobiinggpdrn2 1] @t the fixinbanedneab0 ahs praeding niennd) lispreyidad, JaT:
Protrusion part, 211W Slant part, 211X: Quter side surface, 211Y: Lower

end surfwger ddpRt thieatacH S tﬁ@ﬁisﬂﬂlr%d@l&ﬂfdde 230.3pa wiealdré}il&Shddd theg fm
plate, 21 2b: Heat dissipating fmplate, 212c: Heat dissipating fin plate,

212d:  Heaboriids SoRiid @t 29 ks NeBiREK 1o zélrﬁ,eclog%@g intthe ais%%@&eétfﬂdebébe 213:
Heat conducting part, 214: Void part, 220: Electrode hol di ng part 2200:

Vater congeRigrdfehRR. R the e%gggstat‘ie'ﬂ&ﬁlz%%:ﬁﬁotafa% RJ0%Bat 15231%11}

direction size, 220W Slant part eed-wat er nmeans “cover part 222

Not p ode housing part, 230: Discharge el ectrode,
231cl%Pr gt{l%aﬁsa?{&;l Qﬂﬂ%@?ﬁ%lb%gﬁ% body part, 237: The first main body part,

238: Th 38§§ﬂon%ugt§ of}e bs%@é tﬂ@ﬁﬁt&%“@m ofBURE & foBh&F 'R Brec St hoGE N9

part,
part 220 or the ﬁxmg means 260, and dew condensation water dropping from the

feed-water means (the 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

15 orthe 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 that an
electrical current is discharge d between the lower end surface 211Y of the heat

20  absorbing fin part 211 and the discharge electrode 230, even when a Volrage is applied
to between the discharge electrode 230 and the counter electrode 240, hence the
electrostatic atomizing apparatus 200 or an appliance that is safety can be obtained.
Here, the holding part of the discharge electrode 230 in the electrode holding part 220
should preferably be configured (or, should be configured to be able to eject water from

25  the holding part of the discharge electrode 230 so as to configure the discharge electrode



supply part, 251: Power supply, 260: Fixing neans, 261: Counter el ectrode
cover part, 262: Conducting nenber pressing part, 263: Step part, 268:
Fixing nail part, 269: Feed-water ne cover part, 270: Water storage
tank, 271: G aduation mark, 275: Vﬁt@ﬁfdroplet, 277: Water discharge
spout, 280: Conducting nmenber, 286: Electrode 5conducting nmeans conducting
part, 300: Cover, 511: Cooling plate heat-insulating material, 512: Kit
conponent, 515: Front surface opening part, 531: Side cool air outlet,

532: Sidzg cool air outlet, 533: Upper, co ir.outlet . 534: Lower cool air
out] et G009 I BEPPEBleErer By Gr G Gty HOHSI  BHOTOERR T S L ay
cover, 810: M st spray ouflet, 820: Electrostatic-atom.zing-apparatus
out | et dBwIvel part e coumBlptes thEPEEET Belot it EPFalsl DRNEAFHAPAIU | nl et cool
air trunk, 900: Lighting device, 910: LED, 910a: LED, 910b: LED, 910c:
LED, 91GHartipm thg frshargeplectady 230, mrsh ay po:-thejomcs aide.anddhe walgs cLAl Vs 1. An
el ectrostatic atom zing apparatus conprising: ~a discharge
el ect r odecwowipiee the watanaessripddiaripdnes neigontagt with she Gaghargstelactrodand a
protrusion part whereto water that attaches to a surface of the main body
part 5i s 230ppbti te dchymeate ayziter therginac Fuoher, binsatlingthe peksleeoinicd glepeante t hat
hol ds t he di scharge el ectrode;
7 between the lower 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 a water droplet is
10 attached to the upper surface of the main body part 232 of the discharge electrode 230,
and it is possible to improve safety further.
[0256] In addition, the discharge electrode 230 that is made up of the main body part
232 formed of foam metal, and of the protrusion part 231 that is integrally formed with
the main body part 232, and is formed so as to protrude from the main body part 232,
15  whereto water which attaches to the surface of the main body part 232 is supplied by
capillary action, the electrode holding part 220 that houses the discharge electrode 230,
the counter electrode 240 that is provided in the electrode holding part 220, and is
provided so as to be opposed to the protrusion part 231, the water supply means (the
heat absorbing fin part 211 of the cooling plate 210, or the water storage tank 270),
20 which is provided directly above the main body part 232 via the predetermined
clearance Z and which supplies water to the discharge electrode 230 or the electrode
holding part 220, the electrostatic atomizing apparatus 200 which is made up of at least
the discharge electrode 230, the counter electrode 240 and the electrode holding part

220, and which generates mist by applying a voltage between the discharge electrode

25 230 and the counter electrode 240, and a spray outlet that is provided m a place apart



a counter electrode that is provided in the el ectrode holding part, and
that is provided so as to be opposed to the protrusion part; and 10a water
supply nmeans that is provided directly above the discharge el ectrode, and
that supplies water to the dischargelé@ectrode, wherein the main
body part has an approxi mately rectangul ar parall el epi ped shape and has a
| arge area to receive water by being larger in wdth than in thickness.
152. An el ectrostatic atom zing apparatus conpri si ng: a di scharge

el ectrode conpposed of a main body part havi ng .an approxi nmately rectangul ar
par al | el BpingBecletrpstatis ptoanzmgpesims 280 yanddhidlineanns¢as & @P@k@é@%ﬂq n an
axial direction, and a protrusion part having an approxi mately rectangul ar
par al | el @pigzaee anpapsus 24 wip greosti sraveyipe e@h@mmmpluéﬁgp’é}er% naEpFigx Mt el y
pyram d shape, or an 20 approximately conical shape, the protrusion part
pr ot r udi gepcrateddry thp pleottd staticedtymizinghapparagiiss?(0as siireyeaiipahsidh efecitorege of t he
mai n body part froma mddle in the axial direction of the main body part,
bei ng shommrinidngra raoineetgt, nto nvlidiethaxpray odileteptiso froof the kgragrautketbody part,
and being fornmed integrally with the main body part, whereto water that

at t achesprbeidad stht atec apart rennte plcboitaticatsmzitlyg SPatayus200aetdf@ey acti on;
25an el ectrode holding part that holds the discharge el ectrode; 164

a count efrecgoaciipdaenicheds the cRtwyitaRthtdmizideappheeisrodandiadids Ablepaie and
that is provided so as to be opposed to the protrusion part; and a water

supply mgguwécubae PEEMPRE cHinitBCibotroA0UE, dnAehd iR sHadVinP Akt n¥idta a
predeterm ned cl earance, and that supplies water to the discharge
el ect r od@rQr oA for spraying mist generated by the electrostatic atomizing apparatus 200
into the room increases, and since mist atomization can be performed from the place
10 where mist atomization is desired, hence it is possible to perform design in accordance
with a structure of each home electrical appliance, 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
15  placement of the feed-water means (the cooling plate 210 or the water storage tank 270),
which is the water supply means, or the discharge electrode 230 increases, and it is
possible to ﬁéely 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
20 1, the air conditioner, the air purifier, etc., and to obtain the electrostatic atomizing

apparatus that is compact in size and of great efficiency can be obtained in accordance

with home electrical appliance.

Reference Siens List

25 [0257] 1: Refrigerator, 1 A: Machine compartment, 2: Refrigerating compartment,



5el ectrode holding part. 3. An electrostatic atom zing appar at us

conpri si ng: a di scharge el ectrode conposed of a nmain body part
formed of a foamnetal, and a protruikﬁn part formed integrally with the
mai n body part so as to protrude fro O the main body part, whereto water
that attaches to a surface of the main body part is supplied by a
capillary action; an el ectrode holding part that holds the discharge

el ectrode; a counter electrode that is provided in the el ectrode

hol di ng ri,.and that is provided so as_to be opposed to the profrusion
part; a ilé@ll%ﬁ%ﬁp%%ﬁtﬁﬁﬁ% siRaralh §X|'o ioé‘ig’éﬁtﬁﬁ’r"g‘?@‘?‘f W‘&B‘B%Sighe mai N
body part via a predeterm ned cl earance, and that supplies water to the
di schar gAPIPEERately sloged ¢daingre 3t op aaking @rpgrtpspt, 4- Switching compppetn t he
predeterm ned clearance is a clearance to prevent an electrical discharge
bet ween ¥:hé&gdiablelsampartekeic Or Higezinm dompartmentef: Rofipgsirgtingecompariingnt a vol t age
I s 20applied between the discharge el ectrode and the counter el ectrode.

4. The edmctTAdtedittetigataimg zonparppeat dtons/Bidoghtdefmgetating ceinparment ¢l ai m 3,
wherein the predeterm ned cl earance between the water supply nmeans and the
di schar gdvoel ® dta maleng someparahertaloor, 9t witeliing bampattment dod630: Yegetbble

el ectrostatic atom zing apparatus according to claiml, claim2 or claim

3, wher ejamparth@anddse] Hl: Frdezibgaoipagmedi donsi 20 Cainphators1 3:utdolgrel4:such as
titanium wth a pore diameter of 10 to 800 pmand a voidage of 60 to 90 %
i s used €41 alirt@ciBiitn BAJY9 PR Hiching compartment thermistor, 22: Thermopile, 15:
Switching compartment damper, 16: Switching compartment cooling air trunk, 30:
Control device, 50: Cooling air trunk, 51: Partition wall, 53: Cooling air trunk, 55:
10 Refrigerating compartment damper, 60: Control panel, 60a: Compartment selection
switch, 60b: Temperature zone transfer switch, 60c: Instant freezing switch, 60d: Ice
making transfer switch, 60e: Mist spray switch, 72: Door pocket, 80: Inside refrigerator
shelf, 131: Cooler compartment, 150: Defrosting heater, 151: Heater roof, 152:
Defrosting electrode holding part, 200: Electrostatic atomizing apparatus, 210: Cooling
15 plate, 211: Heat absorbing fin part, 211a: Heat absorbing fin plate, 211b: Heat absorbing
fin plate, 211c: Heat absorbing fin plate, 211d: Heat absorbing fin plate, 211e: Heat
absorbing fin plate, 211T: Protrusion part, 211W: 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, 212c: Heat dissipating fin plate, 212d: Heat dissipating
20  finplate, 212¢: Heat dissipating fin plate, 213: Heat conducting part, 214: Void part,
220: Electrode holding part, 220G: Water concentration part, 220K: Width direction size,
220L: Length direction size, 220W: Slant part, 220X: Feed-water means cover part,
222: Notch part, 223: Counter electrode housing part, 230: Discharge electrode, 231:

Protrusion part, 232: Main body part, 237: The first main body part, 238: The second

25  main body part, 240: Counter clectrode, 241: Opening part, 250: High-voltage power



5 6. An electrostatic atom zing apparatus conprising: a discharge

el ectrode conposed of a main body part fornmed of a foamnetal with a pore
di aneter of 10 to 800 pmand a voida? of 60 to 90% and a protrusion part
whereto water that attaches to a surface of the main body part is supplied
by a capillary 10action; an el ectrode holding part that holds the

di scharge el ectrode; a counter electrode that is provided in the

el ectrode hoIding part, and that is provided so as to be opposed to the

pr ot r usi r I i ded
directl y?lgt%% t %§p§10? cha pé)ey %ﬁ%\éﬁ%%‘ Iﬁa%@gr%tl Eg&gﬁ%rce[l&h ﬁg{e?ﬁnlg’ part via
a predet | ear anc and t hat lie ter . to t har ge
0 Bt o O E B e R g 25 SR YRR, I Bid e e 2B et o i e
cl earan et ween the discharge el ectrode an ter s neans is
equal t 685 Yok gBrang FAYFT Py B Ao oo d’s”ﬁmﬁr atewalﬁa@& 207. The
el ectrostatic atom zi ng apparatus according ta cl or claimé®6, wherein
at | east Watepgioplehs 27/ nWatgr dispharge sraubcidlobendustipe fr@e@ﬁx; 286 Tilectypdeer
supplied fromthe water supply neans, the part receiving the water, has a
f1 at Spl avederimganesns gondusargprt, SRRpEoves, TiHeCorlina plasthertrasueing zi ng
apparatus according to claim®6, wherein the main 25body of the discharge
el ect r oduaterialt 5 ¥ &ai seaeponiet, GaY: diroriugypl¢eepehingmatth @3 Maidar coslipip bytlet,

532: Side cool air outlet, 533: Upper cool air outlet, 534: Lower cool air outlet, 600:

Electrostatic-atomizing-apparatus light, 800: Mist spray cover, 810: Mist spray outlet,

820: Electrostatic-atomizing-apparatus outlet cool air trunk, 830:

[0 Electrostatic-atomizing-apparatus inlet cool air trunk, 900: Lighting device, 910: LED,
910a: LED, 910b: LED, 910¢: LED, 910d: LED, 910e: LED, 910f: LED, 915: Optical

axis.



166 neans has an approxi mately rectangul ar parall el epi ped shape and has a
| ar ge upper surface area by being larger in wdth than in thickness. 9. The
el ectrostatic atom zi ng apparatus ac dingtoclaiml, claim2, claim3
or 5claim6, wherein a notch or an ope€ning is provided in the el ectrode
hol di ng part, and water that drops fromthe water supply neans, in a state
in which the discharge electrode is held in the el ectrode holding part, is
|l ess likely to accumulate in the electrode holding part. 1010. An

el ectrostatic atom zi ng apparat us gﬁﬂﬁ&h§ing: a di scharge el ectrode
conposed of -a main body part forned Of @ foam netal, and a protrusion part
whereto water that attaches to a surface of the main body part is supplied
by a capillary action; an el ectrode hol ding part that holds the discharge
el ectrode; 15a coynter electrode that is provided in the el ectrode hol ding
part, and that CIEREBFIHe glosyZing PRRIAYS 6PHBEEBLt 0 the protrusion part: a

wat er supply neans_that supplies water to_ the discharge el ectrode; and
a power suppl y apshichargp glec @‘Ef‘e?(}i'ﬁé@e%%% mppdipdypartfpaagd of adhamangtalyy

appl ying a vol tage between the discharge el ectrode and the counter
el ectr oded azgoinesien parhwhergin waterthatvttanhes to Bsudagi afdbs maimdiodi@artds r uct ur e

wth a pore
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
10 a water supply means that is provided directly above the discharge electrode,
and that supplies water to the diécharge electrode,

wherein the main body part has an approximately rectangular parallelepiped

shape and has a large area to receive water by being larger in width than in thickness.

15 2 An electrostatic atomizing apparatus comprising:

a discharge electrode composed of a main body part having an approximately
rectangular parallelepiped shape or an approximately columnar shape elongated in an
axial direction, and a protrusion part having an approximately rectangular parallelepiped
shape, an approximately columnar shape, an approximately pyramid shape, or an

20  approximately conical shape, the protrusion part protruding at an approximately right
angle to the axial direction of the main body part from a middle in the axial direction of
the main body part, being shorter than a length in the axial direction of the main body
part, and being formed integrally with the main body part, whereto water that attaches to
a surface of the main body is supplied by a capillary action;

25 _ an electrode holding part that holds the discharge electrode;



di aneter of 10 to 800 RIT1 and a voidage of 60 to 90 %is used for the
di scharge el ectrode. 167 the discharge electrode. 12. The electrostatic

atom zi ng apparatus according to cIaP 10, wherein oxidatively-treated
titaniumis used for the discharge electrode. 5 13. The electrostatic
atom zi ng apparatus according to claim3, claim6 or claim10, wherein the
di scharge el ectrode is conposed of the main body part having an

approxi mately rectangul ar parall el epi ped shape or an approxi mately

col umar shape el ongat.ed i .axial di.rgction, .and.the protrusi.on part
having an”appr deenaeereey B SiSioc i BB lpad Flatrednln B o
approxi mat el.y. col umar_ shape, .an appr.oxi mately pyram d shape, or an
approxiﬁﬁ?gp§15bﬁv8 (%ﬂ%ﬁ=FOE@&Pwﬁ%%9Q£¥BﬁH%art protruding at an
approximately right angle to the axial direction of the pain body part
froma mddl e PAVasfSUBRlYaneags that is Rspvided dieethrabavedaymasabedy 1t g 2shor t er
than a length in the axial direction of the nmain body, and being forned
i nt egr alnrgdefgrapnaddeastics, Huldpatsapplics MojgTdp dheolisghase dlécsodapt Behes to a
surface of the main body part is supplied by a capillary action. 14. The
el ecfr osllestiode heldimgaiantyg appar at us according to claim2 or claim 13,
wherein the length in the axial direction of the main body part is within
a range of equal 20to or larger than 4 tinmes and equal to or smaller than
20 tines as long as the protrusion part.
3. An electrostatic atomizing apparatus comprising:
a discharge electrode composed of a main body part formed of a foam metal,
and a protrusion part formed integrally with the main body part so as to protrude from
10 the main body 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
15 ~ a water supply means that is provided directly above the main body part via a
predetermined clearance, and that supplies water to the discharge electrode or the
electrode holding part,
wherein the predetermined clearance is a clearance to prevent an electrical

discharge between the discharge electrode and the water supply means when a voltage is

20  applied between the discharge electrode and the counter electrode.

4. The electrostatic atomizing apparatus according to claim 2 or claim 3, wheremn
the predetermined clearance between the water supply means and the discharge

electrode is equal to or larger than 4 mm.

25



15. The el ectrostatic atom zing apparatus according to claiml1, claim2,
claim3, claim6 or claim 10, wherein the feed-water neans is a cooling

pl ate including a heat 25absor bi ng pzég and a heat dissipating part, and
drops dew condensati on water generat 168 by the heat absorbing part
after collecting the dew condensation water sliding down a slant part
provided in an | ower end of the heat absorbing part. 16. The electrostatic
atom zi ng apparatus according to claiml, claim2, claim3, 5 claim6 or

claim 10, wherein th t.er, supplied by the water supply. ns.i.s fropped
T sl o par R AoRBRE STl R R tarE A T e <
concentra&ed.in a predeterm ned portion in the elec%rode hol ding part. 17.
The el ectPgsig emangat withg thispdimaengonabess sapeiyrer clps HAMUM Y T 2, claim
3, 10 claim6 or claim 10, further conprising a fixing nmeans that fixes
the di scPRifdEmetacfdBae s8¢0 smadenoidagasf 0 i % ) sivecdr fherain bPAK ei ves ¢ he
wat er supplied fromthe water supply nmeans and supplies the water to the
mai n bod§aTpart is provided in the fixing neans. 18. The electrostatic
atom zi ng apparatus according to claim1l, claim2, claim3, 15claim¢6 or
claim 10, further conprising a fixing neans that fixes the discharge

el ectrode from above, wherein a counter el ectrode cover part that covers

t he counb.er el €t cledssfatiomtahiaing appaprevbopdsing: t he fi xi ng neans. 19. The
el ectrostatic atom zi ng apparatus according to claiml1, claim2, claimS3,
20 claim 6 or cldischurk elestrodetdampdied bée chanpbaly preabaned el 1ikbes metheat
absorbing part that generates dew condensation water and a heat

di ssi patwitlgapafd diaadr 6118 doesdd-abed a FBidase 66020 GO0k, 41 apratresibiipahi ch a
Peltier elenent is provided between the heat absorbing part and the heat

di ssi patyR@eaidter BNhtiadheR 146 RGFHR JFiIAd mbiAS AR IpRrt ROGYpR&T by b Sapfilldryat ed
directly bel ow the heat absorbing part.
10 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
15  orthe electrode holding part via a predetermined clearance, and that supplies water to
the discharge electrode or the electrode holding part,

wherein the predetermined clearance between the discharge electrode and the

water supply means is equal to or larger than 4 mm and equal to or smaller than 30 mm.

20 7. The electrostatic atomizing apparatus according to claim 1 or claim 6, wherein
at least a part of the discharge electrode that receives the water supplied from the water

supply means, the part receiving the water, has a flat plate shape or a recessed shape.

8. The electrostatic atomizing apparatus according to claim 6, wherein the main

25  body of the discharge electrode that receives the water supplied from the water supply



169 20. The electrostatic atom zing apparatus according to claim11, claim
2, claim3, claim6 or claim10, further conprising an

el ectrostati c-atom zi ng- appar at us di ggaying means provided in the

el ectrostatic atom zi ng apparatus, t el ectrostati c-atom zi ng- appar at us

di spl ayi ng nmeans indicating that the electrostatic 5atom zing apparatus is
operating. 21. An appliance conpri sing: the electrostatic
atom zi ng apparatus according to claiml1, claim2, claim3, claim®6 or

claim 10; and 10a spra tlet that is.provided in | ace apart fromthe
ol oot r ostsiaespomp iy stirst Rl paSuReaPed Fone Byl h PER RRG ¢ nat
sprays ms ener at ed the el ectrostatic atom zing appar at us,
wher ei n st“ﬁ%"%?@f‘ E’éi’ﬁ’é‘ﬁi&@ﬁr lﬂwlﬁﬁ‘e&’@ i kg‘fsét i c atonizing apparatus is
sprayed into a roominto which the spray outlet provided in the place
apart fromthe electrostatic 15atom zi ng apparatus opens. 22. An
appl i ance conpri sing: ) the electrostatic atom zi ng appar at us
accordi ny to clidiclertroptplag ptomizieg apnirdus tqcardinsgtogiaipy hickimd; clapg 320a
fixing nmeans that fixes the discharge el ectrode or the counter electrode
houséd idaithg vehesein aowiéchiuladiopgnipa it prowided én bk stecrodiehdidingipad, g t '
wherein the el ectrode holding part, the discharge el ectrode, the counter
el ect r odeatanthat drep$ frrimrthe wetn supe nicane gr aktate ih erhaddhe disblearge ki t
conmponent .

electrode is held in the electrode holding part, is less likely to accumulate in the

electrode holding part.

10 10. 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;

5 a counter electrode that is provided in the electrode holding part, and that is
provided so as to be opposed to the protrusion part;

a water supply means that supplies water to the discharge electrode; and

a power supply part that generates mist from the protrusion part by applying a
voltage between the discharge electrode and the counter electrode,

20 wherein a foam metal with a three-dimensional net structure with a pore
diameter of 10 to 800 um and a voidage of 60 to 90 % is used for the discharge

electrode.

1. The electrostatic atomizing apparatus according to claim 10, wherein a

25  material with an electrical resistance of approximately 10® Q-m to 10 Q-m is used for



170 provided in the fixing neans, the cover part covering at |east a part
of a path between the water supply neans and the el ectrode hol ding part,
al ong which the water that is suppliggyby falling fromthe water supply
means provided directly above the discharge el ectrode or the el ectrode

hol ding part falls, so that the water is not directly affected by 5a fl ow
of air around the water. 24. The appliance according to claim21 or claim
22, further conprising a storing neans that stores a standard use period
defined fehRrphandef@sad he el ectrostatic atom zing apparatus or the
appliance, wherein a current use period relative to the 10standard use
period stored in the storing neans is displayed as a size, a length, a
nunber, etc. of a figure such as a bar graph or a |l eaf nmark, on a nain
body of e apphl . te troller that, dir.ec peration, stop,
etc. of H;e ap@]l}%ege#\ne%g@s%tr“g ?tﬁgn%?égﬁaamgg% gcfﬂ}ec{]m %’I (ilaalﬁlcfed?g%‘%‘g%i ng to claim
21 or clai.m.22. wherei.n a magni f ude of. an 15 | i,ed voltage during an
operatidﬁﬂ%#“?HEH%§%§W?%§P%?iEa%#%ﬁFfﬁﬁ:a%%ﬁ%%ﬁ?ﬁ%, an armount of used
electricity, an electricity expense, and an anount of carbon dioxide

eni ssi on of the appl1ance, etc. are displayed as a size, a length, a
nunber, etc. of_a figure such as a bar graph .or a leaf, on a main body of
the appliance, &e éﬁ'f?r%ta%ﬂpmm%apﬁaﬁéw Hicpetingstogiidmat ichwn 6rsfimet ¢~ of

t he appliance, or the like. 20 26. An air_ condjtioner conprising:
10, wherein the discharge electrode is composed of the main body part having an

approximately rectangular parallelepiped shape or an approximately columnar shape
elongated in an axial direction, and the protrusion part having an approximately

10 rectangular parallelepiped shape, an approximately columnar shape, an approximately
pyramid shape, or an approximately conical shape, the protrusion part protruding at an
approximately right angle to the axial direction of the main body part from a middle in
the axial direction of the main body part, being shorter than a length in the axial
direction of the main body, and being formed integrally with the main body part,

15  whereto water that attaches to a surface of the main body part is supplied by a capillary

action.

14. The electrostatic atomizing apparatus according to claim 2 or claim 13,
wherein the length in the axial direction of the main body part is within a range of equal
20 to or larger than 4 times and equal to or smaller than 20 times as long as the protrusion

part.

15. The electrostatic atomizing apparatus according to claim 1, claim 2, claim 3,
claim 6 or claim 10, wherein the feed-water means is a cooling plate including a heat

25  absorbing part and a heat dissipating part, and drops dew condensation water generated -



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 suctionygort provided before or above the
heat exchanger; 25a blower for blowing air taken in fromthe air suction
port and heat exchanged 171 by the heat exchanger, froman air outlet
provided in a lower front side via an air conveying path; and t he
el ectrostatic atom zi ng apparatus according to claiml1, claim2, claimS3,

clai m 6 p/p¢ @zit?hgo(i)bin% B SlRBL LIRS !h% d%%&én@&im%%@%{ﬂ%fgb@dvﬂga pl aced

downstream of bSthe aiTr suction port, belng conposed o east the

discharqﬁﬂﬁh%g%fq%ﬁgs%P@ﬁﬁggg%g%F?kggﬁ%%§§%@#ﬂ¥%€e wat er supply neans, and

generating a di scharge el ectrode and
t he counter el ectrode, wherein the m st generated by the

el ectrostatic atom zing apparatus is sprayed into a roomfromthe air
outlet provided.,in a place apart fromthe electrostatic, atqm zin

Coappar s 231 CleRr P 4P B T RIS SR - RBA HE and. an
outer. box, and that_ coaqls inside of a plurality of storage. conpartnents
part Pt i GraER &or datpald: vheriin hiag Watswgpk@ohw the VAT SUPPLY 1638 BdTPRPed cool er
via a cooling air trunk, the refrigerator conprising. 15the electrostatic
at oni zi B aglphpat P vided ¢ therfdectigde haldigparte pud the vat@|igpopcgntrated in a

predetermined portion in the electrode holding part.

17. The electrostatic atomizing apparatus according to claim 1, claim 2, claim 3,
10 claim 6 or claim 10, 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.

18. The electrostatic atomizing apparatus according to claim 1, claim 2, claim 3,
15  claim 6 or claim 10, 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.

19. The electrostatic atomizing apparatus according to claim 1, claim 2, claim 3,

20  claim 6 or claim 10, wherein the feed-water means includes a heat absorbing part that
generates dew condensation water and a heat dissipating part, and the feed-water means
is a cooling plate in which a Peltier element is provided between the heat absorbing part
and the heat dissipating part, and is placed so that the main body part is situated directly
below the heat absorbing part.

25



claim6 or claim10, the electrostatic atom zing apparatus being placed in
a wall surface inside of the storage conpartnent or in the partition wall
bei ng conposed of at |east the dischagge el ectrode, the counter el ectrode
and the water supply neans, and generating m st by applying a voltage

bet ween the di scharge el ectrode and the counter 20el ectrode; and a
spray outlet that is provided in a portion apart fromthe electrostatic
atom zi ng apparatus inside of the storage conmpartnent in which the

el ectrosjpati ¢ aRL Ha@PREFAIMNS appar REOWCHRELg B4 18 cBERONGIEE 9F age
conpartment separate fromthe storage conpartment in which fhe

el ect rosiat] &o,UAH 7o 'lﬂrtﬁé?%g%%ig@giaﬁ Bt ato A 4. B3 ar el aisgﬁ&‘iﬂgﬁ ed to

the electrostatic atdm zi ng tus via an air co I ng pa 172

wher ei n 1’%1%%8 %}iﬁd@ﬁﬂ?ﬁe@l@&m@’aﬁ% Q?on%'tz%%toaﬁ??r%@tsf fe L OM zi ng apparatus is

sprayed orage conpartmen second storage conpart ment

te.f .he, st.o. ctment, int ich t t| et :
From ¢ neHP Ry T Brguann i e A R e e BB ogt ac e
atom_zi ng apparatus vi.a the cooling air trunk.
5 agomﬁﬁlg apparatus is operating.

21. An appliance comptising:

the electrostatic atomizing apparatus according to claim 1, claim 2, claim 3,
claim 6 or claim 10; and

10 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
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

15 atomizing apparatus opens.

22. An appliance comprising:
the electrostatic atomizing apparatus according to claim 1, claim 2, claim 3,
claim 6 or claim 10; and
20 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.

25 23 The appliance according to claim 21 or claim 22, wherein a cover part is
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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 fallmg from the water supply means provided directly above the discharge
electrode or the electrode holding part fails, so that the water is not directly affected by

a flow of air around the water.

24. The appliance according to claim 21 or claim 22, further comprising a storing
means that stores a standard use period defined beforehand for the electrostatic
atomizing apparatus or the appliance, wherein a current use period relative to the
staﬁdard use period stored in the storing means is displayed as a size, a length, a number,
etc. of a figure such as a bar graph or a leaf niark, on a main body of the appliance, a

remote controller that directs operation, stop, etc. of the appliance, or the like.

25. The appliance according to claim 21 or claim 22, wherein a magnitude of an
applied voltage during an operation of the electrostatic atomizing apparatus, an amount
of used electficity, an electricity expense, and an amount of carbon dioxide emission of
the appliance, etc. are displayed as a size, a length, a number, etc. of a figure such as a
bar graph or a leaf, on a main body of the appliance, a remote controller that directs

operation, stop, etc. of the appliance, or the like.

26. 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
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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 1, claim 2, claim 3,
claim 6 or claim 10, 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.

27. 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,-claim 2, claim 3,
claim 6 or claim 10, the electrostatic atomizing apparatus being placed in a wall surface
inside of the storage compartment or in the partition wall, being composed of at least
the discharge electrode, the counter electrode and the water supply means, and
generating mist by applying a voltage between the discharge electrode and the counter
clectrode; 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

1s connected to the electrostatic atomizing apparatus via an air conveying path,
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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

i a place apart from the electrostatic atomizing apparatus via the cooling air trunk.



