DESCRIPTION TITLE OF INVENTION. ELECTROSTATIC ATOMIZING APPARATUS, APPLIANCE,
AIR CONDITIONER, AND REFRIGERATOR 5 Teghnical 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 ang,1Q lkedngtc., and an air conditioner inside of an
appliance. Background Art [0002]It is described an electrostatic atomizing apparatus equipped with a
conveying part for 15conveying water from a water reservoir part, a counter electrode arranged so as
to be opposed in a conveying direction of the conveying part, and a water application electrode for

applying arypitags: terwakeriinna reereading forTthawaler AesarRir A rroa distahgrd of the
counter electrode side of the conveying part, in an upper portion of the water reservoir part, wherein

the conveygngpaENOINERNSMDIREHRIGHPOTOUR ceramic formed of solid acid 20as a material (for
example, see Patent literature 1). [0003]It is described an electrostatic atomizing apparatus equipped
with & water conveying part for 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

Technical Field

[00017  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

10 the like), etc., and an air conditioner inside of an

appliance.

Background Art

[0002]  Itis described an electrostatic atomizing apparafus equipped with a conveying part for
15 conveying water from a water reservoir part, a counter electrode arranged so as

to be opposed in a conveying direction of the conveying part, and a water application electrode for

applying a voltage to water in a roufe leading from the water reservoir part

to a distal end of the counter elecirode side of the conveying part, in an upper portion of the water

reservolir part, wherein the conveying part is constituted by a porous ceramic formed of solid acid
20 as amaterial (for example, see Patent literature 1).

[0003]  1tis described an electrostatic atomiiing apparatus equipped with a water conveying part for

conveying water by capillary actibn, 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

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



water conveyed by the water conveying part, wherein the water supplying part is a heat 25exchange
part consisting of an endothermic plate having an endothermic surface and 2 generating dew
condensation water by cooling air on the endotherfnic surface, a Peltier element, and a heat sink, and
the heat exchange part is located below the water conveying part (for example, see Patent literature
2). [0004]In recent years, it has been proposed a refrigerator equipped with an 5atomizing apparatus
including &ceersling saneindrasamdereeRy rrsisngrar Aratic andehesrpig erafiorc anbictihert is provided in a
cooling air duct, a conveying part that conveys the water condensed by the cooling panel to a water
reservoir PAFECA-ERFidRF\Rfe BT AbfiREr hTerhtnge traat S ooRrssrs Fl e Btarais iR Vtee PEEERMIr part to a
voltage application part between an application electrode and a counter electrode, wherein the
atomizingeﬁ‘%%asr%et Qt%rgrﬁﬁé%’éﬁﬁa% mist or ozone capable of deodorizing inside a storage

compart applying.a voltage (for example, see Patent literature 3). [0005]Further, it is proposed
a ref?igeﬁ?gégguiggé ?/%ftﬁegr %5té?s(s oragetank msta Slffltﬁrel%\/\/m%%%‘\ygg’s[?the refrigerator wherein the

coversis providad to g%?é%ﬁst@%lﬁd{%igi&{dﬁ% e %a‘é%%%éar?s!es%?&%@rieq% And g mist %?Qt%%%}a%r
(ultrasonic transducer) in 1ba low r part (bottom surface) of the water storage tank-or example, see

Patent 4 55 provided in a cooling air duct, a conveying part that conveys the water condensed by the

cooling panel to a water reservoir part, a capillary water
drawiﬁg member that conveys the water in the water reservoir part to a voltage
application part between an application electrode and a counter electrode, wherein the atomizing
10 apparatus can generate mist or ozone capable of deodorizing inside a storage 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 i 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 wunit, and displays “bacterial eradication mode” on the display unit when a bacterial eradication
button is pressed by a user (for example, see Patent literature 5).
[0007]  Further, it is described a refrigerator equipped with an ultrasonic humidifier in
a vegetable compartment that utilizes defrosted water for feeding water (for example,
see Patent literature 6).

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



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 & control 20unit, and displays "bacterial eradication
mode" on the display ‘unit when a bacterial eradication button is pressed by a user (for example, see
Patent literature 5). [0007]Further, it is described a refrigerator equipped with an ultrasonic humidifier
in a vegetable compartment that utilizes defrosted water for feeding water (for example, see Patent

iterature 6)..gplehSibnLBBRAR el imderrHlrda/ eligRtagn AP coMBRGTIIN AN Glomizing 3

apparatus for supplying fine to a storage compartment, and a water storage pgfi'l o'cr}rstoring liquid
supplied to theratomjziagppRadalitheansibat ingiyaiasdnadnatpwadeanalichianpath) connecting the
atomizing apparatus and the water storage part, a removing member for removing a content of the
liquid (for exanmpleuteeRalentiditangtthealyniitagiappaiatus and the water storage part, a

removing member for removing a content of the liquid (for example, see Patent

5 literature 7).
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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 A Patent
literature 5: JP 2003-172577 A Patent literature 6: P 6-257933 A 15Patent 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 20for the conveying part. However, generally, a ceramic has a
porosity (voidage) of approximately 10 to 50 % and a pore diameter (average of pore diameters or

diameters of void, parts) of roximately 0.1 to 3 g.m,_and has electrical resistance of approximately
(0.2 t0 2) x 1‘8&?@2%, \)ﬁﬁgﬁ%“\é‘i’&&pﬁ@‘i%t huehem stce dharpedarariian mavelbfieemely low

clogging resj ainst foreign matter since the pore 25diameters are extremely small, and there
is a probIem%arﬂ%%gfﬁ[@eJv%serzrlla?h%en(c:{negr%asr%%&ﬁe ROET AT AP UBE 3B HIbAG P HLTdE SEether, since the

voidage is Iogs wel e Rasilan, taies iamal. andiaRsaimive pquer.ar a elaining amount of water

is small, hence there is a possibility that it takes a Iong time before electrostatic ato 5N starts, or

that a@omiza@@m&sdﬁmmqs ,ﬁﬁgilq%@!y, g@ﬁ&@%ﬁg&g@g@nglgligge@tﬂ%&eramic
materials do not readily conduct electricity, and it is less likely that a high
5 the ceramic materials do not readily conduct electricity, and it is less likely that a high
voltage is applied to the ceramic materials, hence large electrical power is necessary.
[0011]  Further, the conveying part is inserted in the water reservoir part so as to be
. directed in the vertical direction, the counter electrode ig arranged so as to be opposed to
an end of the upper part of the conveying patt, 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 mam 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 conveying 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 touéh 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; t_hercfore; when the amount of
dew condensation water generated on the endothermic surface is farge, 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 [6013]  Since the refrigerator equipped with the atomizing apparatus described in



voltage is applied to the ceramic materials, hence large electrical power is necessary. [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 oppased 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 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

ot emovss e G4m0l o o genlance e e vatr esenor

part is integrally formed with the conveying coun
éhe same time,

remove the VRV ARPA N A0 %@&I&Qﬁi%}éggrﬁé?&%@&gﬁe% Gt‘r‘:ﬁéce%%%%o%ﬁ 512] In the

which may cause the user to touch the electrode part and get an electrical s

atomizing aB@@lﬁﬁgq&Q&&(smb@dré&P@@ﬁdWﬂqa&a%ghﬁJ@ﬁk@Wh%g &&ﬂ@\ém@ below the

water conveying part, and the heat exchange part is formed 20 by arranging the Peltier element below

the endothesmicipiatehavitigthé enathermis bugtacks and ibpihedeatsipkhalgwthsPeltier
element; therefore, when the amount of dew condensation water generated on the endothermic

surfacedis |ldfdewthadiivwhsaribe neatieringamt malp gamificth dnd spiliolies thesfReltias element provided
below the endothermic surface, which may break down the Peltier element weak in water. 25[0013]

Since the réRTHEMARSIBHARDERs Gtk emecd AN abpnliad @dberreer ressaenttiterature 3

includes th%ﬁ%ﬁge {i)n art th tconve%? the water condensed on the cooling panel to the water
reservoir part. there are proprams A gr%‘ﬁmgf%?ﬁlgr‘?é%ﬁﬁ‘?@’?ﬂﬁ@’@ﬂ@%@é@?@servoir part is

long, the copyey) S mplicated structure, the.number of compgnenis is large, the cost is
high, the assémblmg eé#g}%’nvfe?élsq%v%%agﬁ% sI‘{lﬂlt e e Bgﬁ%tggi e&ﬁﬁe@gﬁaﬁﬁgéFWdust or the like

entering thaceriecaahgnd espasienserAFLIRNALSURAIBLIG NoNAIRLS Soprvolr part

Furthermore, the capillary water drawing mémber and the application electrode are separate
membiers, whih makesthars it tueecconplitaied the mssemblingreficieneydowiand the cost high.

Additionally, a water level detection means is provided in the 10water reservoir part, and there are
problems thasthehiginabd coftcehrporepks:is large, the
[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
installation space of which is limited and the drastic shape modification or the like of
which is impossible also for the necessity of enlargement of the inner volume, and 1t 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
hurnidity inside of the vegetable case high so as {0 generate dew condensation water,
 development to the other storage compartments wherein the humidity cannot be high,
and the like is difficult. Furthermbre, since the mist generator (ultrasonic transducer)

is installed on the bottom surface of the water storage tank, the structure inchuding a seal

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



cost is 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 installation space of
which is limited and the drastic shape modification or the like of which is impossible also for the
necessity of&gglag&ement of tQ[e inner v?JurIne%, nd it is not ea% to stabli?secure water necessary for

mist spray. FUTther, Since the vegetabie Jocontaiar AR e LovEPs FikcitrUEE§¥Srithe cooling
panel, tis ngieRsRaR IRki b Rsine.oldievearialle case Qigsp as g, geperate dew

condensation water, developmernit to the other storage compartments wherein't %umlc'i"ity cannot be

high, and theieds:diffieuitnbuithamane isivaathaimisasnaiaios(Wimsanisiansducen) is installed

on the bottom surface of the water storage tank, the structure including a seal 25structure as a
countermeastirgzagrinst water leakage between the water storage tank and 6 the mist generator, etc.
is complicated, the assembling efficiency is low, and the cost is increased. Additionally, since the
ultrasordic trE{SdcefigrthsadrfBrttie hivistiyend rakd P atwist [teramatde anirafindzeod@fichit 5 difficult to
spray the mist uniformly in the refrigerator. 5[0015]Further, in Patent literature 3 and Patent literature
4, a user fiNFSAEBIFRARE RPT@COYHAE B3TaTHHB Whshsy torakuniting shatias inepamhiizing apparatus is
operating. at is more, the user cannot recognize whether the electrostatic atomizing apparatus is

really operati _tq‘rs\}ﬁ%% eeuéFééﬁ%%‘f&fﬁ,cﬁ%‘fﬁfzwg’ﬁﬁg?faﬁﬁ%cﬁﬁgtséiﬁﬂ@ﬂlié%ém@@tﬂﬁéfthus the
1o e NTIOEAT 0 /s b b o et

-eradication mode™’is displayed when a user presses e
the refrigerajgy; epiers.ihe.RagiBialgradication mode in a case of the user not pressing the bacterial

eradication button, the user cannot know whether the bacterial eradication is performed if the user is
not in font phdhe]refrgaraton anddhusdathaseebiRals MR rature 5, “bacterial

eradication mode” is displayed when a user presses the bacterial eradication button;
however, when the refrigerator enters the bacterial eradication mode in a case of the
user not pressing the bacterial eradication bution, the user cannot know whether the
bacterial eradication is performed if the user is not in front of the refrigerator, and thus
15 the user feels uneagy.
[0017]  Furthermore, the refrigerator described in Patent literature 6 is equipped with
the wltrasonic humidifier in the vegetable compartment that utilizes defrosted Water.for
feeding water; however, a concreté structure of how the defrosted water is utﬂized for
the feeding water is not described at all, hence it is difficult fo obtain the defrosted water
20 when needed. Further, it is necessary to use an atomization filter having pore
drameters of 0.2 t0 0.3 mm and a thickness of 80 to 100 pm to generate mist, handling
and installation structure of which is difficult, which makes the structure complicated.
Furthermore, since the ultrasonic transducer is used in the mist generator, mist cannot be
miniaturized, and it is difficult to spray the mist uniformly in the refrigerator.

25 [0018] Purther, in the refrigerator described in Patent literature 7, the pathway



[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
concrete 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 20when needed. Further, it is necessary to use an
atomization filter having pore diameters of 0.2 to 0.3 mm and a thickness of 80 to 100 um to generate
mist, handling and installation structure of which is difficult, which makes the structure complicated.

Furthermorecc uIEzsomc tr u grllf |nt mlst iftor mist cannot be
miniaturized, a IC sp ra e mids un%rmyln ere r| P%fé’é’fé?%urther in the

refrigerator ‘1&%& gﬁbga{.smmewa%z,smgeayaw%ﬂﬁs%@@up Inc Rl s prayifed inside o a

heat insulating material for connecting the atomizing apparatus and the water storage part, and fiirther,
it is necessapaie sl WAL MR YBRLEINEamIIAL 6oRNRIS teamRpuALof GoRveYsd water, which

makes the structure complicated and the cost high. Additionally, it is necessary to form linear 5

micropores srachactmplithedaitbrhesitfltg iparidadineang, forswRplying watemntadae atomizing part
at the end, which makes the processing difficult and the cost high. [0019] It is an object of the present
inventioh to proviteres simplyrsthvctied sy so-assemble ﬁx&@ﬁdvﬁace@;dbéngmﬂmizing
apparatus (mist spraying apparatus), or an Shome electrical) appliance, such as a refrigerator, an air
conditioner, @?@%mﬁﬁﬂ%ﬁe‘ge\ﬁﬁ {fy hlaand thooo®)lghther, it is an object

of the prese t n to pravide an electrostatic atomlzmg paratus (mist spraying apparatus)
which has h gl‘ﬁﬁ ?8&2{3%85 éﬁ?ﬁf%@?ﬁtﬂﬂﬁ%?rﬁ&ﬁ%‘e%&”ﬁfﬁtﬁfﬁ&tlme is highly

reliable, hasl |}gte ése% ggvﬁel1 s%ercg Ié%?.(l)rsl C%I%YCIJOUI’I'[ ofwaatrer st rts electrostatic atomization
within a 15short time, generates oL SRS HORIHE A AR as (B iREe®hce, and consumes

low power, ghia:BEayd anameiels s ARALaNGE Suehar e IgsrAIRT. AR A genditioner, ete,

equipped with the electrostatlc atomizing apparatus. [0021] Further, it 15 an object of thé present

inventiom to g0 \dggisbeiahih relialilerrlaetiostatit-atlomsingrapparatus (mist spraying apparatus)
wherein dew condensation 20water does not spill over a Peltier element, and breakdown, etc. of the

Peltier eleméiRdpeshotisccuisemarbistterf the Reltar ielement is psedibetlweeradhgat absorbing plate
and a heat sink in a heat exchange part, or to provide an (home electrical) appliance, such as a
refrigerator, #ePaFep Apaoes (sist setpYivgadremiuherdlisbthes st clegpiningapparatus.

against foreign matter, can be used for a long time, is highly reliable, has large
absorptive power and retaining amount of water, starts electrostatic atomization within a
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, eic., equipped with the electrostatic atomizing apparatus.
{00211  Further, it is an object of the present invention to provide a high}y reliable
electroetatic atomizing apparatus (mist spraying apparatus) wherein dew condensation
20 water does not spill over a Peltier eiement, 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



25[0022] Furthermore, it is an object of the present invention to provide an (home 8 electrical)
appliance, such as a refrigerator, an air conditioner; etc., that is capable of miniaturizing and spraying
uniformly in a storage compartment atomized wateg particles. [0023] Further, it is an object of the
present invention to provide a simply structured, 5low-cost and inexpensive electrostatic atomizing
apparatus wherein a conveying part, a pathway (canalicular path), processing of micropores to
electrodes, etc. is unnecessary, or an (home electrical) appliance, such as a refrigerator, an air

conditioner, etc.. eguipped with the electrostatic atomizini aratus. [0024] Furthermore, it is an
object of the%%%ggﬁ 5{93%? 617 t%l{glr(%\slﬁj{aega}g%rfg%{’rggt%]ﬁggfgloﬁ?)?ﬁfzﬁji&’é A &ARe k%S equipped with
a means whepehy whether {h E!%(J) rosiatl tmig{ tUS | rating, z;f%istory of when the
electrostatic atomizingg;ppargtus d%eratepg,l%tc. ca%ggﬁgﬁ%ﬁﬁ?@%@%? T%(])‘ "Further, it is an
object to proyide:RR 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[@ERahizivgrappaiaium whieh iF opereblenitouon Rllng-anatansBsarveilRart or a water
level detection means, composed of a small number of components, and simply structured, or to
provide an (kovmeslendrivsfpappliasteisuchcsaneirigeratonteonditioner cetvgyesuipped with the
electrostatic atomizing apparatus. 20[0027] Further, it is an object of the present invention to provide
an (home elBefan (gpplinéa pateh proesERggd misroRaT fe sleditiotvsr ststds waeRspedwith a
high-performance, and highly reliable electrostatic atomizing apparatus that can prevent running out of

water.  [0828} PORITEHHS 2l RPRIPBBT et Braha (STEEEr o ahab fapdiiovEe - low-cost and

equipped with the electrostatic atomizing apparatus.
[0024]  Furthermore, it is an object of the present invention 1o 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 clectrostatic
atornizing 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 electrostatic atomizing apparatus that can prevent
runnmg out of water.

[0028]  Furthermore, it is an object of the present invention to provide 2 low-cost and

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



25highly reliable electrostatic atomizing apparatus that is capable of humidification and 9 bacterial
eradication in a storage compartment, wherein clogging, etc. does not occur, or an (home electrical)
appliance, such as a refrigerator, an air conditionet, etc., equipped with the electrostatic atomizing
apparatus. [0029]Additionally, it is an object of the present invention to provide especially an air
conditioner which can attain the above-mentioned objects among these (home electrical) appliances.
Solution tBrPrEBIEHIOHB0] MG BrINGE tORE MS aspEsivr Hse predEntIav BRI SR € PRSvided an
electrostatic atomizing apparatus comprising: a discharge electrode composed of a main body part
having arf KpPORIARRIERF Fettah gt P ArantYe poEH SHANE ST & a AT BRI At RO RiFfFaT & ape
elongated in an axial direction, and a protrusion part having an approximately rectangular
paralleleptPEHAHaBR S Spproximately columnar shape, an approximately pyramid shape, or an
approxim conigal.shape, the .protrusion pagt protruding at an, approximately right.angle to the axial
direction ﬁgt#é majigng Igi 1)1/€£¥)%rtl rolgn a:iln%da‘fte Prftf?g ri%slea?reuéﬁ%nﬁiol} tﬁ)e fnain %/o%%eﬁiagrfg?baéﬁng shorter
than a lengih,in s, Riallieclien, ol 6.nalo, 9k Rty AP RRING e niggiAl i dhe mai
body part, whereto water that attaches to a surface of the main body IS supplied by a capillary action;
an electroglgifiglding part that holds the discharge 9a 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 meansishas isqemided 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 length in the
axial diregtisopf theceoaimdachhe arkiaspithisr eheangemfieguabio welargerothan 4dicnesangiequal to or
smaller than 20 times as long as the protrusion part. [0030a] According to the second aspect of the
present ilventiry, therets provpdetiarn dpphageelcomirismgpdive efectrostaticatemizing@pparatus
according to the first aspect; and a spray outlet that is provided in a place apart from the electrostatic
atomizingeapparatidyvictanealraemiaentpisclirpantiatarpsprayaiaice lyener shee biptbeiadi evtrostatic
atomizing apparatus, wherein the mist generated by the electrostatic atomizing apparatus is sprayed
into a roof G GFHRIA 26 P H0N SR RsVIdE dTRRPROHRRel n FatttruT trscd et abidbatémizing
apparatus opens. ¥0030b] According to the third aspect of the present invention, there is provided an
appliance®BBTMaIR e s BRI b AP AT S e BT AR RE RS Q8l5a8E " 3d a fixing
means that{ fixes the dischargle electrode or the (:g)émtﬁr eI%ctroge hoagsed in the ?électrog’% Eg((élding part

to the eleEFSGERERRRY AR Ui & AL AP IOERRE: f&‘irrlf’gept SRS R célf’éleogl Yigels] counter
electrode and.the fixing means are.integrally formed to be a kit.component. [003 cording to the
ot s e a8 MeRRe LR IO IS OGS MRl Hondeld el

exchangesipuieR i il RERLRXEOR0ARLRIHAST D BAON e v B LARK SO DGR

exchanger provided in an uppér side or in a rear side are placed; an air suction port provided before or
above theiieat ekchanasHaIpwenier ewingaiiiaken B iem hefirsusion Raltiand fisat
exchanged by the heat exchanger, from an air outlet provided in a lower front side via an air conveying
path; andithemslectrostaticatomizing apparatus according to the first aspect, the electrostatic atomizing
apparatus being placed downstream of the air suction port, being composed of at least the discharge
electrode, the counter electrode and the water supply means, and



9b 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 electrostdfic atomizing apparatus. [0030d] According to the
fifth aspect of the present invention, there is provided a refrigerator that is composed of an inner box
and an outer box, and that cools inside of a plurality of storage compartments partitioned by a partition
wall by a eeTeie thefiaiesaearns thae oy inetancbomilseatanmikngnatefrd Bxato Proiptising: the
electrostatic atomizing apparatus according to the first aspect, the electrostatic atomizing apparatus
being plat@bFiAPAHAIISL é&@tmgmbpaﬁaaggo?a@ée&a?ﬁwﬁ?ﬁ@mféﬁfihs@f@vb%ﬁ@iﬁgﬁcan,asavﬁ@heomposed
of at least the diﬁcharge electrode, the c%?unter eleétrode and the water Sl,[l(gp| megns, and generating
Pefeetode!

mist by aBEiRG S BHAGE BEHER At SR8 Bt SWR K OV Kol % spray

outet thals provideddn.2 narfion apartfrom e slecliostatc Atonizing apnaratus juside of the storage
compartment in whic e“electrostatic atom Ing apparatus is provided, of In gecond Storage

compartmel seRaIals liam e siorage. ompRIMENLMDIhIG BlsclastalcAlRmizing pparatus is

provided, and that'is connected to the electrostatic atomizing apparatus via ah air conveying path,
wherein tpwist 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[ogiley opsasdiamdheseeaydouted: RrayidadsinaRlaceanastdiomdibrLlestigsiatic atomizing
apparatus via the cooling air trunk. Advantageous Effects of Invention [0031]According to the present
invention cobhpsngessitgeatiicidaewisihefiapwatencandhe stakdyisyppied dadtheprojtustampart for a
long period of time, and mist can be stably sprayed. Brief Description of Drawings 5[0032]Fig. 1 is a
front viewigfraviéér gresaiacelaclestribirig alacensoodimentzokthe presernit mventioneying paiging is a
sectional side view of the refrigerator 1 describing the embodiment of the present invention.

Fig. 3 is diglotkagiagicugeedraiabbitrbldésdcesR0 oftthazaf iyperators 1WlGdas chibimgt tireertidddiment of
the present invention. Fig. 4 is a front view of an inside of a storage compartment from an
anterior vibielpracstite Boavend PrRE TR G SPATHINIERASRRPH Hig WhishéhFigrey rupemedded in

the place apart from the electrostatic atomizing apparatus opens.

[0030b] According to the third aspect of the present invention, there is provided an appliance
comprising: the electrostatic atomizing apparatus according to the first aspect; and a fixing means
that fixes the discharge electrode or the counter electrode housed in the electrod_e 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.

[0030c] According to the fourth aspect of the present invention, there is provided an air
conditioner comprising: a heat exchanger in which a front side heat exchanger provided in a front
side, and a back side heat exchanger provided in an upper side or in a rear side are placed; an air
suction port provided before or above the heat exchanger; a blower for blowing air taken in from the
air suction port and heat exchanged by the heat exchanger, from an air outlet provided in a lower
front side via an air conveying path; and the electrostatic atomizing apparatus according to the first
aspect, the electrostatic atomizing apparatus being placed downstream of the air suction port, being

composed of at least the discharge eiectrode, the counter electrode and the water supply means, and



describing the present embodiment. Fig. 5 is a front view of an electrostatic atomizing
apparatus 200 in a state 15where a cover is attached, which is installed in the refrigerator 1 describing
the present embodiment. Fig.6is a perspecgtkle view of inside the cover of the electrostatic
atomizing apparatus 200 that is installed in the refrigerator 1 describing the present embodiment. Fig.
7 is a top view of inside the cover, viewed from a top, of the electrostatic atomizing 20apparatus 200
that is instaladtipet e OigaTaite 1 TRESERDIRTY thie hrekiehewnpisefiorsmnd the cpygteg slegreflge view of
inside the cover, viewed from a side, of the electrostatic atomizing apparatus 200 that is installed in the

refrigeratShE HELesiB GeaRE HrE e AT RER FOPIZ g RPREAR IS SPRRE SHRIARSA Stomidide the

cover, viewed from a front of the refrigerator 1, of the electrostatic atomizing apparatus 200 that is
installed FTRE FATGEASHOR 1 BESEARTIG e BrALERPERBARE HIET0% & side view of inside the

cover, vieyed ffom,a.side, of he delectiostatic atomizin. apparals 200 tanisinsialled i e

refrigerat scribing prese Ime g. 1Tis a side view of inside the cover,

viewed from, . side, ofthe slectiostalic alomizing.2PRRIaS 28R thakis ipstaliediin the fftigerator 1

describing the present embodiment. \
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 the first aspect,
the electrostatic atomizing apparatus being placed in a wall surface inside of a storage compartment
or in the partition wall, being composed of at ieasf the discharge electrode, the counter electrode and
the water supply means, and generating mist by applying a voltage between the discharge electrode
and the counter electrode; and a spray outlet that is provided in a portion apart from the electrostatic
atomizing apparatus inside of the storage compartment in which the electrostatic atomizing
apparatus is provided, or in a second storage compartment separate from the storage compartment in
which the electrostatic atomizing apparatus is provided, and that is connected to the electrostatic
atomizing apparatus via an air conveying path, wherein the mist generated by the electrostatic
atomizing apparatus is sprayed into the storage compartment, or the second storage compartment
separate from the storage compartment, inio which the spray outlet opens, from the spray outlet

provided in a place apart from the electrostatic atomizing apparatus via the cooling air trunk.

Advantageous Effects of Invention

[0031]  According {o the present invention,



10Fig. 12 is an exploded perspective view of an alternative electrostatic atomizing apparatus 200
describing the embodiment of the present inventign, Fig. 13 is a perspective view illustrating an
assembly method of the alternative electrostatic atomizing apparatus 200 describing the embodiment
of the present invention. 15Fig. 14 is a top view of the alternative electrostatic atomizing apparatus 200
describing,the embadiment of e, present INentian.......£ig, 2 j5 8 seclionsliew of g glectrostati
atomizing% apparaﬁls 00 Which ustrates a cross-gec fon K-K of the electrostatic ato 1zIng apparatus
200 as sh%ﬂanalrzlicgm}g%bgle@é:g%ﬂgsﬁ%&pbodiment of the present invention. 20Fig. 16 is a sectional
view of the electrostatic atomizing apparatus 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
invention. Fig. 17 is a diagram for describing a state where the feed-water means is provided in
the electrpstaticatamizing pppagatus 200, describing the embodiment of the 25present invention. 12
Fig. 18 is a front view of the refrigerator in a state where the door is opened, describing the
embadimemtof themeesent invientianrhig:iQeiatar fralptaieiveofibarligatastatiseatomizing apparatus
200 in a state

present invention.

Fig. 2 is a sectional side view of the refrigerator 1 describing the embodiment
of the present invention.
Fig. 3 is a block diagram of a control device 30 of the refrigerator 1
10 describing the embodiment of the present invention.
Fig. 4 is a front view of an inside of a storage compartment 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.
Fig. 5 is a front view of an electrostatic atomizing apparates 200 in a state
15  where a cover is attached, which is installed in the refrigerator | describing the present
embodiment.
Fig. 6is a perspective view of inside the cover of the electrostatic atomizing apparatus
200 that is installed in the refrigerator 1 describing the present embodiment.
Fig. 7 is a top view of inside the cover, viewed from a top, of the clectrostatic atomizing
20 apparatus 200 that is instailed in the refrigerator I describing the present embodiment.
Fig. 8 is a side view of inside the cover, viewed from & side, of the
electrostatic atomizing apparatus 200 that is installe.d in th_e refrigerator 1 describing the

present embodiment.

25



of being attached the cover, which is installed in the refrigerator 1 describing the 5 embodiment of the
present invention Fig. 20 is a front view of the electrostatic atomizing apparatus 200 in a state of being
attached the cover, which is installed in the refrigegator 1 describing 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. 15Fig. 24 is a diagram of a refrigerating
c?)mpartmer?t 2, viewbE roih ST SFRCTR WCSE ﬂf&%@%é@&fﬁf@& veseddingn&erhbbtliment of the

resent inventon, Fig. 25 is.a tgp view of a refrigerating co rtment 2 of an alternative refrigerator 1
g I%%?%B% fals %&tmmm ﬁﬁ\%ﬁ%&@p aw%%g%%‘?ﬁ%ﬂfé‘ S Hifonal view of the

describing the € iment of the present|

refrigerator }eg@gqggjpg @&ggﬁ@&%?m&?ﬁgn@ed%gggnt invention. Fig. 27 is a front perspective
i 20ft

view of the refrigerating compartmen e refrigerator 1 describing the embodiment of the present

invention.  Descripgipn 10f & hadiments 23:RABSLEBDAUME Y, drm a side, of the

5 electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing the
present embodiment.

Fig. 11 is a side view of inside the cover, viewed from a side, of the
éiectrostatic 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 fhe 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.

15 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 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 15 a sectional view of the electrostatic atomizing apparatus 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 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.



13 (Refrigerator) Fig. 1 is a front view of the refrigerator | describing the first embodiment of the
present invention, and Fig. 2 is a sectional side view of the refrigerator 1 describing the first
embodiment of the present invention. In the diagrams, the refrigerator 1 is Sprovided 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 compartifeht & & fsehiderpeishs tEignmirnmcypn Fhore eslepidsisedeedmaking
compartmer}fs a rangigd in ]gJa%{allel o%t?.ge right and left sides, and above the freezing compartment 6.
[0034] Of cotrse. the 1356t SF BadH RoMpBriRRHPYBLLRot limit the present embodiment. In a

eﬁ%ixg the svﬁ%hie%gom artment 4 15 and th%' e making compartment
sidé

so-called mid-freezeﬁgpﬁg\{g%, View TOSLALIC AfDMmiz atls, .
3 are arranged in paraffel on the right and SBEIOW the FeRfertig comparfidit 2 provided at

an upper shefbad e TIRPADARRMRATIATLSAs eravisecLBslo g Suihipg gemparment 4 and
anda lert siaes

the ice making compartment 3 arranged in parallel on the rig , urther above the

vegetalile cenipatimentbipegrees: atwdeaer 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 arradgedZih iparfiliet eethef tightienc leftisislemicmmpastmeantsoat lowstaraperatures (for
example, the ice making compartment 3, the switching colpartment 4 and the freezing compartment 6)
are close tokeiug attashethidretors:. eelris dnstiigdintdr atdtigstioen tescobmpsrtments at low
temperatures are 25unnecessary, heat leak is small, and thus an energy-saving and low-cost
refrigerator FRACYIPHRY Bf Sfgsent mvention.

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 2 general
LED 910.
15 Fig. 241sa 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 I 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 1s a front perspectivé view of the refrigerating compartment 2 of the

refrigerator 1 describing the embodiment of the present invention.

Bescription of Embodiments

25 [0033] Embodiment 1.



[0035] A side-by-side refrigerating compartment door 7, which can be freely opened and closed, is
provided in a front side opening of the refrigerating compartment 2, which is a storage compartment,
and the refrigerating compartment door 7 is formeghas 5a side-by-side door with two of a left
refrigerating compartment door 7A and a right refrigerating compartment door 78. Of course, it may not
be the side-by-side door, but a rotary door of one door type. To the ice making compartment 3, the
switching compartment 4, the vegetable compartment 5 and the freezing compartment 6, which are
the other storage compartments, a slide-out ice making compartment door 8 that can 10freely open
and close af ‘?FP@O(S} the ice making compartment 3, a slide-out switching compartment door 9 that

can freely open and glose an %ﬁepiqg“?mﬁc%: 'ﬁ%%%%ﬁ%%%gﬁ%%@%g%g tfé/e %Erkt):ﬁenw and

compartment door 10 that'¢an freely opeh an

a slide-out figegiag:cORRAIICALSPA! SuIbalarndiealy apen AN close an.oneping;pl ine freezing

15compartment 6 are provided, respectively. Further, either of the rig gerating cor%partment door

7B or the letheatrigeratingrampahnsnlaachan theiabland el sidespbihaefrigerating

compartment 2, which is a storage compartment, is equipped with control switches (a compartment
selectioh switohiiawatianigedaiuide nedrepaisilowitiytbnan dagantieezingsswifch 60c, an ice
making transfer switch 60d, and a 20mist spray switch 60e) that perform a temperature setting, etc.
inside the stbitdge dompeakingertmpadmatdtrolipariet 68kt genfornsedishiay ofterapérature
information such as a temperature inside, a set temperature, etc., and operation information of the
control switeABdehrapihg Tt rrdteh Hees Relay &y seatiarspiag apmpanaeahiperdtiieezimiormation inside
of the storage compartment, etc. are controlled b 9@?16 contrgl device 2530 composed of a control

board wherSt8PBAMRYBLE M prReided &t aaEGhiRAbR refkigerator 1, and a vegetable

comnpartment 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 érrauged in parallel on the right and Ieft sides, and above the freezing
compartment 6.
[0034]  Of course, the layout of each compartment does not limit the present
embodiment. In a so-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 lefi sides, and further above the
vegetable compartment 5 provided at a lower shelf, that is, the freezing compartment 6

20 s 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



installed in an upper rear surface of the main body of the refrigerator (the rear of the refrigerating
compaifluent). [0036] A compressor 12 is located ma machine compartment |A formed in the bottom
rear surface of the refrigerator 1. The refrigerator 1 includes a refrigerating 5cycle. The compressor 12
is one component constituting the refrigerating cycle, is located in the machine compartment 1A, and
has an effect to compress a refrigerant inside of the refrigerating cycle. The refrigerant compressed by
the compressor 12 is condensed in a condenser (not shown in the diagrams). The refrigerant being

condensed i deeg{éclla%g#rized in a capillary tube (not show in the diagrams) or an 10 expansion valve

(not shown i “the ams), which is a depression unit. A cooler 13 is one component constituting the

refrigerating of the refrigerator.and is.located in a coqler ¢o tment 131. The refrigerant
@éﬁgﬁ‘ ASJE’EXQ S mfﬁéem tes Fo?ﬁjéigme ?8%?(\7%%% a?ﬁréqﬁ% fifer e ttect at the

depressed by the' depression unit evapora n cooler

time of evapglatipRe At HHAHBING tﬁl&%@ﬂ!@%&éﬂ%@%&&%&% eigwationien 14 s locaed i

the 15vicinity of the cooler 13 inside the cooler compartment 131. The coof air circulation fan 14 is for

blowing cookaiicEaoledcases BeiPaGAMEr ha tR-0a5 L GAMPRAIRERLLRE: EIHosiating.compartment 2,

the ice making compartment 3, the switching compartment 4, the vegetable compartment 5 and the
freezing compaitrhgnid)dodnichtistthestelafedtpaiimenhphiheretligeratamt yiadgeoling air trunks
(for example, a switching 20compartment cooling air trunk 16, a refrigerating compartment cooling air
trunk 50, etd9i{po3TREcambatinytiwey 350 Q4 glass, ttbeheatée fibe defedstinge siooh, Bsta carbon
heater wherein carbon fibers emitting light with a wavelength of 0.2 p.m to 0,4 p.m that penetrates a

silica glass fisaarERRER] Ml ¥iIFRcylads hpéersrkingRpmyasersdrosritghineans that performs

defrosting of the cooler 13 js installed below the cogler_ 16
9 compa.;?ment ;i, e vegetagﬂa compartment .‘? and %he freezing compartment 6, which

are the other storage compartments, a slide-out ice making compartment door 8 that can

10 freely open and close an opening of the ice making compartment 3, ar slide-out
switching compartment door 9 that can freely open and close an opening of the
switching compartment 4, a slide-out vegetable compartment door 10 that can freely
open and close an opening of the vegetable compartiment 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 comapartiment 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 must spray switch 60¢) that perform a teﬁapcrature sefting, 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 switches, display information of a liquid crystal display unit, and temperature
information 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



13. A heater roof 151 is provided between the cooler 13 and the defrosting heater 150, and above the
defrosting heater 150 so that defrosted water dropping from the cooler 13 does not directly strikes the
defrosting heater 150. If a heater of a black mediupg such as a carbon heater, etc. is used for the
defrosting heater 150, frost over the cooler 13 can 5be efficiently melted by radiation heat transfer;
therefore, it is possible to maintain the surface temperature at a low temperature (approximately 70C
to 80C), and even when refrigerant leakage, etc. occurs in a case where a flammable refrigerant (for
example, isobutane, which is a hydrocarbon refrigerant, or the like) is used as a refrigerant used in the
refrigerating®@yfeledieandioririgntisi ean Behe sasclobuefithe refiicerntiy fbssitieoftho melt the frost
over the cooler.13 more efficiently by radiation heat transfer in comparison with a nichrome wire
heater, the ﬁ%ﬁgﬁf%{?g@rafﬂ@eﬁ oler 13 is gradually melted and is less likely to drop in a cluster at

once, theref@(?aét{;e (X%E sound aﬁqseigge{? \e frost drops on the hetai rroof 151 can be reduced, thus
a low noise refrigerator |gif'| in de rosting efficiency can be pP&ﬁH‘&B_ [ HerE the defrosting

heater 150 ¢afhe 2B BAELLASINSRIALINEGAY SRORAeA plo b sQ0lSL AR Fyier. 2 dlass ube

type heater and the inlaid type heater can be used together. [003 switching comp%rtment damper

15, whish iscgpiair iolemenpRRES Meaps. i iassRaialingna seehaitralumensisegl air blown into the

switching compartment 4, 20which is the storage compartment, by the cool air circulation fan 14,
controlling the4echpetiatunecidedhenspuitehing IcompaHmenedio opkedeiasningeemperature, and
switching a set temperature of the switching compartment 4. The cool air cooled by the cooler 13
passes throtighlaahite rfigenninenvient dbelidigiraninkripesdeithyithe compnessir ttuisk, and is blown
into the switching compartment 4. Additionally, the 25switching compartment cooling air trunk 16 is

provided dotRRefrsshib e dsiitehing shrvpinshatiasemsmpdie seirigerant being

condensed is depressurized in a capillary tube {not 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 Jocated 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 tunks (for example, a switching

20 compartment cooling air trunk 16, a refrigerating compartment cooling air trunk 50,
etc. ).
{00371  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 um 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



[0040] Further, a refrigerating compartment damper 55, which is an air volume control means, is also
for controlling a cool air volume of cool air blown into the refrigerating compartment 2, which is the
storage compartment, by the cool air 5circulation fap 14, for controlling the temperature inside the
refrigerating compartment 2 to a predetermined temperature, and for changing a set temperature of
the refrigerating compartment 2. The cool air cooled by the cooler 13 passes through the refrigerating
compartment cooling air trunk 50, which is a cooling air trunk, and is blown into the refrigerating
compartment 2. 10[0041] The storage compartment, for example, the switching compartment 4 is a
compartment st €5 mphHhhenproviead i thhesre thp evatard Insid éhofittie staralgereempartment can
be selected fro pIuraé}Itﬂé%s? between a freezing temperature zone (equal to or lower than -17C) and

a vegetable ¥HirSiTGi SER&LFRSOE 69 1821 delyosiad Witerahrpeina fom didewflehd Storage
compartmenj is selected ¢ nc% wit%ueg égwith ontrol of the control panel 60 installed in either of the
left refrigerating compartment door 7 A% tgﬁlélgig‘?ﬁt%ﬁr%’era{ﬁ?gh@WﬁﬂrH@ﬁ{‘dW%%‘the refrigerator
1. [0042] A switchi riment tharmistor Fig. 3) as.the first temperature detecting means
to detect an air terkr?gé{:rg%{r%ﬁi%ﬁ%%s%%%i%%é%%ﬁﬁa}% rar%g}n@ its}%élﬁé?&%% ?ﬂ?ﬁ%fl%ﬁ%ple, arear

wal surfacetof e whitgind. o RaTRER RS aTORIE 22366 il 3 AN ffared ray

sensor) as the second temperature detecting means to directly detéct a surface temperature of a

stored prodwetfout insipe ahiaet siiiehingpenmpalipaokinmichosthe siargas,gemparipent, is
installed on, for example, a top surface (a center part, a front part, or a back part, etc.) of the switching
25 compartirériggratieabadsieingocompartirest whamperfbhanbheraifiyoimgsaniople,
- isobutane, which is a hydrocarbon refrigerant, or the like) is used as a refrigerant used in
the refrigerating cycle, the risk of ignition can be reduced. Further, since it is possible

10 to melt the frost over the cooler 13 more efficiently by radiation heat transfer in
comparison with a nichrome wire heater, the frost formed over the cooler 13 is
gradually mehed and is Jess likely to drop in a cluster at once; therefore, the drop sound
at the time the frost drops on the heater roof 151 can be reduced, thus a low noise
refrigerator high in defrosting efficiency can be provided.

15 [0038] Here, the defrosting heater 150 can be an inlaid type heéter integrally
incorporated into the cooler 13.  Further, a glass tube type heater and the inlaid type
beater 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



18 device that can control an air volume and block an air trunk to prevent inflow of cool air is provided
in the air trunk that sends cool air from the cooler compartment 131 to the switching compartment 4,
and by opening and closing the switching compartgment damper 15 according to a detected
temperature of the switching compartment thermistor 519, which is the first temperature detecting
means, (or a detected temperature of the thermopile 22), a temperature in the switching compartment
4 is controlled by the control device 30 to be in the selected temperature zone, or to be within the set
temperature range. Further, a temperature of a food item, which is a stored product inside the
switching co?ﬁH@%@‘?ﬁ%a@Rﬁ?éétly detected by the thermopile 22, which is 10the second temperature

detecting m [0043] The electrostatic atomizing apparatus 200, which is a mist spraying apparatus
that sprays ﬁﬁ@@?& thg"s[]f(‘ﬁl?&gaér %ﬁ?ﬁ%éﬁ@@ﬂ@?&ﬁ%‘%&%aﬁ%h tvan &1 Yalsulated wall) at a

rear side of refrigerating compartment.2. which is the storage compartment. In the electrostatic
atomizing agg%ragtfus 56% 1§a (;E(S)% mlgcg?até] alcg()(}ealé%ﬁ%?élgl ﬁ&%ﬁ%%%éﬁ%’i%?’ﬁdﬂ@cﬁﬁg moisture in air
inside the stRIRYeCOMNAIMER éﬁr%Wﬁ&?%ﬂé@t&%@@@&%ﬂé&%ﬁl@%}% aJpanper to penetrate

through the partition wall 51 (the insulated wall) at the rear side of- rigerating compartment 2

from the insigde-ahiie neﬁr'rg@F@B‘rag1ﬁﬁnmgrtmqah§emg&%}ﬁt%ﬁqrﬁﬁﬂﬂgoégﬂﬁ}%hé}ﬂd to protrude

into the refrigerating compartment cooling air trunk 50, which is a cooling air 20trunk. [0044]Fig. 3 is a
block diagraricod thedctmtnil cdieviopedthot thed éirighinghigladesasiipegdie fifshershadimeant of the
present invention. A microcomputer 31 (micro) is mounted on the control device 30. The control device
30 performsSaRprsAblslyliterrotize dqled tantes eoritol dvessartipengluiesriirareitistorage
compartment of the 25refrigerator 1, control over the numbers of rotations of the compressor 12 and
the cool  Sompartment cooling air trunk 50, which is a cooling air trunk, and is blown into the
refrigerating compartment 2.
10 [0041] The storage compartment, for example, the switching compartment 4 is a
compartment (storage compartment) wherein the temperature inside of the storage
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 switc:hjﬁg 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



19 air circulation fan 14, control of opening and closing the switching compartment damper 15 and the
refrigerating compartment damper 55, control over voltage application to the electrostatic atomizing
apparatus 200 (a discharge electrode 230 and a coginter electrode 240 described hereinafter), etc. The
control panel 60 is equipped 5with the following switches: (1) the compartment selection switch 60a
for selecting the storage compartments such as the refrigerating compartment, the freezing
compartment, the switching compartment, etc.; (2) the temperature zone transfer switch 60b for
switching a temperature zone 10(refrigeration, freezing, chilling, soft freezing, etc.) in the storage
et

compartment SUc tRE it ﬁfb%ﬂﬂb&?ﬁﬁ&ﬂé%?& 28dd W%@H‘Pﬁ’@“fd@o%ﬁf mbkifcooling,
o, ot S S IR0 e a5 s ol

supercooling freezing) where € Insi e storag frozen storage

ater 2 15oUReicARING Saitr R 6 PRI ARSI ANIGD SO0 19t Scloptig, qpardng e

making, clear ice, normal, quick, stop, etc ;an mist spray sw e seflecting electrostatic

spray) for emf@zmm(ﬁl@ﬁg%t@@t@@m@m&m@%?ngtgggggg RGNSt SREAY; (electrostatic
spray) 20inside the storage compartments. [0045] Now, a temperature detection sensor that detects.
temperaturesingivighasster fige eompartmedt¢iongxampie dhe ddtehinggempattaant 4) will be
explained. In the present embodiment, the switching compartment therrnistor 19 as the first '
temperaturelifsteanifheansnasrdtive ihinopiich iz asttirersmeuntlitempartitdrieyditecting means are

25provided as the temperature detection sensors that detect a temperature inside the
control devme 30 to be in the selected temperature zone, or to be within the set

femperatore range.  Further, a temperature of a food item, which is a stored product
inside the switching compartment 4, is directly detected by the thermopile 22, which is
10 the second temperature detecting means.
[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
msulated 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)
1s 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



20 storage compartment (for example, the switching compartment 4). The detected temperature by the
switching compartment thermistor 19, which is the first temperature detecting means that detects a
temperature of air inside the storage compartmeni ¢for example, the switching compartment 4), is input
into the microcomputer 31 that constitutes the control device 30 and is compared with a predetermined
value by the microcomputer 31 (for example, a temperature determination means inside the
microcomputer 31) whereby a temperature determination is performed, and the temperature is
controlled so_as to be within_a predetermined temperature range. Further, a detected signal by the

thermopile 37, WAILA AR ddcsrriRimberatite Boddesmmdsacdinstumsatydbtects a surface
temperature, of a food item, etc. .inside the storage compartmpent (for example, the switching
compartmeldif1 %?%%:Sﬁ?i%?orﬁiié %%%Sﬂ%%%%gﬁf %‘gﬁgj?@%e%?gfg%lrﬁﬁ%gﬂ 4focessing by the
microcomp ; I | iNg._means. insi microcomputer,3 nd js converted
into the surfl%%gététrﬁ gé(r%%tﬁze:eg%%r%%%%} %lgt%ﬁrr'%llll e E,S%%aﬂ%gzg,(sg?e{gsé%? ?n%%c%erﬁ%%)%gtﬁ?é Tontrol

15such as rapigkéregainaconiolsupRicaolng figszing contrel.fiG RRerermejugher, the control

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

control of tHé Jefectupationatd whlzictip 2 Gapph fitu $28Satidesthospans disaysensetiamperature of

each storage compartment, a food (surface) temperature, and an operation status of the electrostatic
atomizing abBAFARIEIERG ABARENSE bl Btsrang commparansheomvitrhisgreuinsansingd (display
panel) installed in either of the left refrigerating compartment door 7A or the right refrigerating
compartmeﬁttcdoor 7B. 25[0046](Electrostatic atomizing apparatus)

(2) the temperature zone transfer switch 60b for switching a temperature zone
10 {refrigeration, freezing, chilling, soft freezing, etc.) in the storage compartment such as
the switching compartment, etc., and for switching to or from quick' cooling, strong,
intermediate, weak, efc.;
(3) the instant freezing switch 60¢ (instant freezing is also called supercooling freezing)
wheréby the inside of the storage compartment is made to be a frozen storage after a
15 supercooling siate;
(4) the ice making transfer switch 60d for selecting, regarding ice making, clear ice,
normal, quick, stop, etc.;‘and
(5) the mist spray switch 60¢ (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 cxample, the switching compartment 4) will be explained. In the
present embodiment, the switching co mpartment 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



21 Fig. 4 is a front view of the inside of the storage compartment from the anterior view in a state the
door of the refrigerator 1 shown in Fig. 1 and Fig. 2 is opened, describing the present embodiment.
Fig. 5 is a front view of the electrostatic atomizing gpparatus 200 in a state where the cover is
attached, which is installed in the 5refrigerator 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, Fig. 7 is a top view of inside the cover, viewed from
the top, of the electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing the

present emSSIAERARTDRHERGE 458 sxarsplsili Brikbing thenoenet Niewds ddetedside, of the

electrostatic éatomi inr?hgpﬁlgratus 00 that is installed in the r fr{‘ge_rator 1 describing the present
embodiment’ T&ﬁﬂ% Y STEAPOSERE 8?3?3?5%5‘&6%%&@ Hehds g TRSHEWSE MR ar of inside of

2 storage comuaanL i MAvDEe, lASiling FampainGal 2, the veaelable compariment 5, etc

for example, an e any storage comnipartment) in e preseritem the electrostatic

atomizing appaAlesRORAIROURG AR A1) ASANAIRS BPRLIIEANS.SrPYiged in a manner to
oug

penetrate thr the partition wall 51 (the heat insulating wall) formed at the rear of the refrigerating

comparimerbastianexanpenulRiends 30sipdageccamnRarvment ppadiaarandharessHbe side of the
refrigerating compartment 2, which is the storage compartment, and the side 200f the cooling air trunk

50. The cootivigrqsionap@t0 33 (fite gratiypior medhpérfowintiegratiin snadenspabyirdividing) a material (for
example, aluminum, aluminum alloy, copper alloy, etc.) that is resistant to decay and having a good
heat conducPAHEECHAM S M audupbyfaitpgrabse deisgfinapan 2 penbaniproditied in a manner to
protrude on the side of the refr’igerating compartment 2, which is the storage compartment, a heat

dissipating FTPERAIESIRIPHER oA S0l bR Wi resef5 Browsdd WRPHTE S aRAELair trunk 50 side, and

a Further, a detected sigﬂai by the thermbpﬂe 22, which is the second temperature

10 detecting means that directly detects a surface temperature of a food item, etc. 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 suchas rapid freezing control, supercooling freezing control, ete. 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) teraperature, and an operation status of the electrostatic atomizing
apparatus 200 installed in each storage compartment, on the control panel 60 (display
panel) nstalled in either of the left refrigerating compartment door 7A or the right
refrigerating compartment door 7B.

25 [0046] (Electrostatic atomizing.apparatus)



22 beat conducting part 213 that connects the heat absorbing fm part 211 (a storage compartment
side fin part) and the heat dissipating fin part 212 (a cooling air trunk side fm part), wherein the heat
conducting part 213 is arranged so that cool air leakage from the cooling air trunk 50 to the storage
compartment is approximately sealed, in the 5partition wall 51 (the heat insulating wall) between the
cooling air trunk 50 and the refrigerating compartment 2, to the extent that the temperature in the
storage compartment is controllable. The heat absorbing fm part 211 and the heat dissipating fin part
212 need not be particularly protruding if a predeteunined cooling effect (heat absorbing performance,
heat dissipating perf6tnadrta st visw ke isitojobbg sNEwee et tesebeferciise with reference to

Fig. 8 wherein an electrode holdjng,part 220 in a shape of a container including an opening or a notch
for dischargfig WatEF T &%@nggﬁe%w ﬁﬁﬁjﬁeﬁ L RLIbICT b diEnFed AR 1Y of the heat

bsorbing fi 211 (¢ tment side.fin part) vi determined cl X i
el reR e TR IR P AH AL s of A FELhVE BAOUEArSLI drmmeiately
below) the Iwgkandsuians 24d 1 90 harkafRarniegd %B&'i&&%hﬁ%%éh%ﬁﬂ@d%?&%anme”t side

fin part) via the approximately 1 mm to 20 ram predetermined clearance X in the vertical direction, and
since dew cendensatiorivaiBil aRsHieet . avedihemeIpErede NIpE BAIt2R0 Immegiately below, a
conveying part for conveying dew condensation water generated 20in the heat absorbing fin part 211
to the electibdedvoldiithpakickBtigitnesizssanypanthtitddafrigaratanledvhith iefapirgost and having
a simple and compact structure is attained. The discharge electrode 230 is held in the electrode
holding part Zizesrariogt s arsetmreehsidonaielB(7 is agdeiap of mskinbbodygparteddd and a
protrusion part 231. [004?%%;urther, the predetermined clearance X in the vertical direction (dropping
25direction SPHENF EMAEALHSRTDELRIS BlomREEE: eGS0 et irasstatiervitbthe heat  absorbing

fm part 211 and the upper end of the electrode holding part 220 is set approximately 1 mm to 20 mm
S0 as to prg\?e%ﬁeéae\?vrgo%cﬁ%rﬁq% J ev’é’é?a?”&Féﬁ%ﬁ’f?&“&ﬂ%&fﬁ%ﬁ&%ﬁé&*mﬁ@” i 'ﬁéﬁ‘%’fﬁ from being

blowntowagd e aUlRigle AL oUARE RN SIRGHSERYHNYRAT A7PHY LogLalilpr cooling the

inside of the storage
in 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 meaﬁs 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 ofthe cooling air trunk 50. The cooling plate 210 is integrally formed of (or integraily
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 2 manner to protrude on the cooling air trunk 50 side, and a



5compartment, and from dropping to the outside of the container. Additionally, the predetermined
clearance X between the heat absorbing fin part 211 and the electrode holding part 220 should be as
small as possible in size, preferably be not larger tlﬂgn approximately 10 mm, so that it can be
prevented that air inside the storage compartment enters the inside of the container of the electrode
holding part 220, a 10temperature inside the container of the electrode holding part 220 drops, and the
dew condensation water inside the container of the electrode holding part 220 freezes. [0050] Further,
in this case, a clearance Z between the lower end surface 211Y of the heat absorbing fm part 211,

which is the Wateradppipanenid 3ghef teemicotthedealetoddin 260 ire2uppersrriace) 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 cBHUBHEREBHSHa MR BRED B oPa s wating Sorbing2A parding tortherdiseharge

electrode ZB%diQ%ij%ﬁ)?g\{v\iﬁréhe electrode holding part 220 via a space is kept low, the shock at the
time the dew CoR KtaF SRS S BERE s AjRased s deebaw biitHeaksisetfsde holding part

nsation

220 is cushigned, and 1he dew ion water is prevented from 20spattering and jumping out of
g %&%i%%?%ﬁéagggﬂ%e eienétlrso%%j%%?ﬁﬁsaé% iPlectrode 240 are

the container, and theé like. In a

fixed tosind feidib shersieaiotePRNG: AR 2R b HONRYRT 810l s clspiance 2 between the lower
rge elec

end surface 211Y of the heat absorbing fin part 211 and the disc rode , there is a
possibility thafrigeeleciricaeutrent i3 distbasgest beweerthrlowenend sifage 211Y of the heat
25absorbing fin part 211 and the discharge electrode 230 in a case where a voltage is 24 applied
between thee¢igpsitnsatdiecmoddadB0 afitidiheatabinesinieirpsie 2AQdavedergraplabadig in a state
being attached to the surface of the discharge electrode 230, hence it is necessary to maintain a

clearance witFSTE I Hed seh brgutiise i poceudize apecdusdetiambinedinieatanaaddishould

preferably b%no smaller than 4 nun. Eurther, since 5electric discharge is less likely to occur in a state
wherein waftr 18 o BEAOTAGREE i dissipating performance, etc.) s obiained.

10 [0048] Now, it is described a case with referen;e to Fig. 8 wherein an electrode
holding part 220 in a shape of a container including an opening or a notch for
discharging water is provided below (immediately below) a lower end surface 211V 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 fn part 211 (the storage compartment side fin part) via the
approximately I 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 parﬁ 220 is unnecessary, and
the refrigefator I, 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




the discharge electrode 230, it is preferable that the electrode holding part 220 has a structure such
that it is provided with an opening, a notch, etc. to prevent the water from attaching to or accumulating
on the surface of the discharge electrode 230 oppesed to the heat absorbing fm part 211, which is the
water supply means, and thereby 10 preventing the water from accumulating in the holding portion of
the discharge electrode 230 in the electrode holding part 220 (or it is also preferable to have a
structure 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 pafPFSFeiRe di artingl e dhsrpneeadatdie s keisadskadns protidedsaen lower part, and

thereby preventin}gxﬁ%g@ter a%:z%uulated in the water reservqir part from contacting with the
e .

discharge ef8etro (BB EURRLFRSHS HREVSHIBY FRISTEAHSac REEEEREE 830%or example,

a width diregii | length. dir Ctio(p ize 220L in Fig. 7 and Eig. 8) is approximately the
same as th ﬂ%ﬁgﬁéﬁr%%ggﬁ&?ﬁ"g*’gfﬁg% Il%gf?gjreén@]r%% eI,1 é‘\?fv%ﬁf%goﬁse?{ﬁgﬁ tgleingiaf%%ﬂg a length
direction siz@2ddbiipdEioidiaRgaria28bPrdarasihan dhg.sineinfithe Faglingpiate 210, thereby dew

condensation water generated by the cooling plate 210 dropping inside the container of the electrode

holdingSpartcaafaserughbaidsiabsiaidunposiside of HRARALMNRX! ihisseleseiRedwith reference to
Fig. 9 a case where a circumference of 25an outer surface of a lower end surface 211Y of the heat

absorbing Erreuiste@dinedtmeaSistoxdyevcam e trme nibsibifin fapyris tovadatdatcatpredetermined
length P by a feed-water means cover part 220X, which is an upper inner wall of the electrode holding
part 220. AlBplhingpar2d fuls betro satibidingspibie 22oizameitsatd e pro\ideer below the heat
absorbing fin part 211. 5[0053] Fig. 9 is a front sectional view of inside the cover, viewed from the front

of the refrigBPBFSFIRa¢n LOdhobo WSttt dtA8h e piG it Sifsddosifathe stgasifed in the refrigerator 1

describing the present embodiment. In the diagram, the circumference of an outer side surface 211X
SGnatnd el isl@(%ﬁséufg\?vgﬁlﬁgﬁ%t%?l & ﬁtggteg%g&% ﬁ?flﬂﬁ%g?fg%%n the inner side of

of the lower eng surfaces

the refrigeraiarin tReCORINGRIAGATR) 9F the clectrode ﬁoiding part 220 drops, and the dew

condensation water inside the container of the electrode holding pa:rt 220 freezes.
[00650]  Further, in this case, a clearance Z between the lower end surface 211Y of the
heat absorbing fin part 211, which is the water supply means, and the discharge
electrode 230 (the upper surface) 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 |
dgirectly 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 is prevented from

20 spattering and jumping 611t 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. Hoﬁwer, 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

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



10the plural heat absorbing fm parts 211 (the storage compartment side fin parts) is covered for the
predetermined length P by the feed-water means cover part 220X, which is the upper inner wall of the
electrode holding part 220. Now, predetermined chegrances Y (see Fig. 9) and Y1 (see Fig. 8) are
provided between the circumference of the outer side surface 211X of the lower end surfaces 211Y
(the lower parts of the heat 15absorbing fm parts 211 on the inner side of the refrigerator in the cooling
plate 210) of the heat absorbing fm parts 211 (the storage compattalent side fm parts) and the
feed-water me%régiﬁc?over p;g%z 20X, which is the upper inner wall (the feed-water means cover part) of

the electrod@ROFSIRG BEFP2 30 IRT4ate pdiRssion CRaiRHRMIES Slestmis P pevséidicular to a
d ing directi f d ti H 20th d ined cl Y, which i
o i S e P e ot

lateral clearance when't ectr IC atomizing apparatus

iferent on g hRUAae1e it B ANHISIL G MAOE PRIEIBE W NOWRYe, [ g predetermined

clearances on the both’lateral sides are the same Y, the calcu nis as +2xY =220K

25The presgribre:aigacantahowhichosi@rortsidene aaraneawhen hen26 elgetiostalic atomizing
apparatus 200 is viewed from the front, has a relafion as follows: 211L+ Y1 =220L. [0054] Further, it is

preferable thitecaodaibingids the Hlelage eampadment ishtal@ning haecaptainerefithg electrode
holding part 220 so as not to have a temperature of 5dew condensation water dropping inside the
container oftkRdistdatasddehiting3sant 220cfivetdnthivaberiactriehadibghmrtiecleaances Y and Y1
between the heat absorbing fin parts 211 and the electrode holding pan 220 are not smaller than 1

mm, desiraBRFABFEAshdband dspinviledindd arepminco i Hratiotkyfvent chearatredom and Y relate

to the dimension.of the clearance (the dimension of the opening part formed between the
attaching to or accuminating on the surface of the glpschargge %iectrode 230 opposed to

the heat absorbing fin part 211, which is the water supply means, and thereby

10 preventing the water from accumulating in the holding portion of the discharge
electrode 230 in the electrode holding part 220 (or it is also preferable to have a
structure 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 216 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



10heat absorbing fin parts 211 and the electrode holding part 220 through which cool air entercan
inside of the container: the dimension that can be expressed as 220K x 220L - 211K x 211L, for
example) between the heat absorbing fin part 2117@nd 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 15electrode holding part 220 is within a predetermined
temperature range (for exai equal to or higher than approximately a freezing point temperature (for
example, 0C) and equal to or lower than approximately 5C) which is equal to or higher than a

temperature” SLABRITHTIRE TSR SBisaBmaatio R Griardfie mrdriesineh lenghdhiE qual to or lower than
a temperature at which bacteria are | ikely.to thrive in the dew 20cqndensation water. [0055] Now,
GIuR R TR D S ML e

by making ew condensation wa r droppihg Tro at absorbing fm

parts 211 o 1gigPplRG R 4L} WHIChIS e [RREMIIRNIMEARS, S3HELRE 5Q ASI0 be In an

approximately sealed state, or at least partially covered by t -water means cover part 220X of

the electrodgrhalitingdnat :Re 220 Avwataldrapiet 27p (see Fig. 16) dropping inside an electrode
housing part 225 of 27 the electrode holding part 220 is less likely to be subject to environmental

influences ([ofisEhceBigfwisfiofythe-tetperaturef aisijovhere the heat@bsathingfinearts 211 of the
cooling plate 210 and the electrode holding part 220 are situated, hence the dropping dew
condensatidhowefiéscrpiens ifdly Wespattetisemaiviey ertpaiiow o tincs eooiliid, ibete., or the dew
condensation water generated at the feed-water means (the heat
refrigerator 1 describing the present embodiment. In the diagram, the circumference of
an outer side surface 211X of the lower end surfaces 211Y (the lower parts of the heat
absorbing fin parts 211 on the inner side of the refrigerator in the cooling plate 210) of
10 the plural heat absorbing fin parts 211 (the storage compartment side fin parts) is
covered for the predetermined length P by the feed-water means cover part 220X, .Which
is the upper inner wall of the electrode holding part 220. Now, predetermined
clearances Y (see Fig. 9) and Y1 (see Fig. 8) are provided between the circumference of
the outer side surface 211X of the lower end surfaces 211Y (the lower parts of the heat
15 absorbing fin parts 211 on the inner side of the refrigerator in the cooling 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:

21K +2 x Y = 220K

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



absorbing fm part 211 of the cooling plate 210) is less likely to freeze, and the electrostatic atomizing
apparatus 200 that is highly reliable is obtained. [0056] Further, the size (for example, the width
direction size 220K and the length direction size 220L) of the upper opening (the feed-water means
cover part 220X) of the 10container of the electrode holding part 220 is the same as the size (for
example, the width direction size 211K and the length direction size 211L) of the outer side (the outer
surface or the outer circumferential surface) at the lower part of the heat absorbing fm parts 211, or
larger than the size of the heat absorbing fm parts 211, and preferably by covering the outer side
surface 211% %%gﬁﬁﬁmlﬁ@?w%@ﬁ%ﬁﬂwﬁ%@qiﬁphesfmrtieblaslemhhonssﬁcamvk‘l with a width
of approximately 1 g m, air inside the storage compartment is less likely to enter inside of the
electrode holding pmi GL | nc%zmrs possible to prevent the dew condensation water dropping inside

the contam e rod holdi 0 from bei ozen. In this case, if the clearances Y and
Y1 between E[)ﬁé%i.lute%rl s&(ﬁ’e sur a%re%?l E% hf%%gﬂ Q%Ehﬁdtﬂﬁ%‘aﬁg"?@ﬁﬁ’&ﬁﬂtﬂlf@% ner surface
(the feed-waigy ﬁ@%}ﬁaﬁ%‘?{f%te?e%%&é)%h&n é‘ﬂ.ﬂlas %I‘ti ecl%c rode Qoldln art 20 at a position

opposed to the position of the outer side sur ace heat absor |ng par €911 are too

small, the d&mmd%@ﬁﬁ%@%&@@hﬁ%ﬁ@@%%%ﬁ%hﬁ%%%@N@H&%M%E%@%%l may

contact the wall surface of the container, and may spill outside the container b rface tension and

soon; therefirexRbthetpiedeterninedhalapsaneaaydeenaaimiteauiansidensi ase2hbiof the heat 28
absorbing fin parts 211 and the feed-water means cover part 220X, which is the side inner wall of the

container opitindg biedahsielrtddetivlifing part 220:rshoukunbHee dhual toron |degatibar? mm, and
particularly be 2 mm to 20 mm. Additionally, the prescribed clearance Y1 between the lower front
surface of tREHELIEBSO Mg fﬁi‘}?ﬁr’t@@l@%ﬁﬁﬂﬁﬁé’@ﬁ@ﬂmﬁm Hraitandethy sehtéimeleopening of the

electrode h dlg art 22&). “:ﬂﬁd be a X|mately the same as the predetermined clearance Y, equal
to or Iarger &iﬁ 8&%‘%& élm?ﬁ%%f fhfopening part formed between the

10 heat absorbmg 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 » 220L -
211K = 2111, 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 i'ﬁside 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 10 be in an approximately sealed state, or at least
partially covered by the feed-water means cover part 220X of the electrode bolding part

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



[0057] Furthermore, the length P.(the length P where the upper end of the feed-water means cover
part 220X of the electrode holding part 220 overlaps the heat absorbing fin 10parts 211, see Fig. 9)
between the lower end surfaces 211Y of the heat apsorbing fin parts 211 and the upper end of the
container (the feed-water means cover part 220X) of the electrode holding part 220 should be set by
an experiment and so on so that the dew condensation water dropping from the cooling plate 210 does
not spatter or jump outside the container, and should be approximately 1 mm to 20 ram Now, the sizes

of 15the he\%abéorbin fin_parts 211 and the electrode holding part 220 (the feed-water means cover
part 220X) Wit SE AT ReBrThehanteshikebing i SRFRSDIP ROV RO RefRed tHBGIREM direction size

211K and the lgngth directign size 211L. Further, as for thg lectrode holding part 220 (the feed-water
means cove@npalﬁ%cf&)%ﬁa %O\Wﬂﬁﬁ %cﬁ?}é%:et%tﬁl ls?fz%bz?z\f‘f[lﬁ%ent et%@%e#&ﬂ{bdﬂ%ggi’o‘ﬁgﬁzéi? L are defined.
The width 2Qdirectiol E&%H%gftﬂgeeﬂg%&bﬁ B!Egr s 21l is.smaller than the width direction
size 220K of the elec%r%de holding part 220 by té\)/llrce eg%%g eat%erﬁ#%%etﬁgg?éegﬁaer?é% “RPRE width

direction. TheJeagifieditaition sizesddbLiihe bpatahsarRing:paitse b is smaligripan the length

direction size 2201, of the electrode holding part 220 (the feed-water means cover part 220X) by a
predete¥minetd aledrariee 2aicindtionength ghinectiah avtie T-dafining the.psqdrtremined clearance in the
length 29 direction as P1 (may be the same as or different from the predetermined clearance P in the
width directidriprfosER partRae, of ihiseslie paicld@anbedibelweditae, lmwiehend surfaces 211Y
(the bottom surface) of the heat absorbing fm parts 211, which is the water supply

electrostatic atomizing apparatus 200 that is highly reliable is obtained.
[0056]  Further, the size (for example, the width direction size 220K and the length
direction size 220L) of the upper opening (the feed-water means cover part 220X) of the

10 container of the electrode holding part 220 is the same as the size (for example, the
width direction size 211K and the length direction size 211L) of the outer side (the outer
surface or the outer circumferential surface) at the lower part of the heat absorbing fin
parts 211, or larger than the size of the heat absorbing fin parts 211, and preferably by
covering the outer side surface 211X of the heat absorbing fin parts 211 via the

15 prescribed clearances Y and Y1 with a width of approximately 1 mm to 20 mm, air
mside the storage compartment is less likely to enter inside of the electrode holding part
220, hence it i possible to prevent thé 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
container, 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



5means, and the upper surface of the discharge electrode 230 should be as small as possible in size
S0 as to keep a dropping velocity of the dew condensation water dropping from the heat absorbing fin
parts 211 low, and inhibit shock and spattering, etggat the time of dropping over the discharge
electrode 230 or the electrode holding part 220, and should be equal to or smaller than 30 mm,
preferably equal to or lower than 10approximately 10 MM. In addition, the clearance Z should be as
small as possible, equal to or smaller than approximately 10 mm but equal to or larger than 0 5 mm
(preferably e%ual to or lower than 8 mm but equal to or larger than 1 mm), and further, if the clearance

Z is equal té* BA S rb I A8 (P8 o B TR ae AP IS OPAR & th aiiap it dbGrideely | mm, the
dew condensation water. can be. continuously. supplied oved) from the t absorbing fm parts
211 to the d%%%ravygﬁ 3%%%%‘32% arEdty yasl%r g%téotcgo“rﬁ%%%n%ﬁ %%b %y%gm%w "®hock or
spattering ime, of pi -ha inhipit . clearance 7 is.smaller thap 1 mm, the
heat absor?)%g%% partsizj%;%?éa tggﬁé@%%ggé %ﬂggg)&(\j’%@% co%ltcg%%i\%ﬁfﬁl %’att}:%ﬁ %t%sgrrl{(}fu({; to vibration
at the time eiQReIAIRY LSRG IRNGE HLOBRIRg: A5 Ob 1% CRMRIRS AL J 2:2psHbe soglail.circulation

20 fan 14, etc. in the refrigerator 1, which is a cause of failure such as attrition, a crack, etc. and which
causesfa priblermafrvaifie sid vibratien heeaysefohihe:cootrciapgieretiesklaagance Z should
preferably be equal to or larger than 1 mm. Additionally, there is a possibility that an electric current is
discharged #rtwaenathly Iboveanesneb shefcdstiemiivedfcher fteat Glsgorbing fitvzart B4 3 mnd the
discharge electrode 230 in a case wherein a 25voltage is applied between the discharge electrode 230
and the colfitd PaTticHade b mn 50 2 stie water is attached to the upper surface opposed to the heat

absorbing fi s 211, which is the water supply means, for the discharge electrode 230; therefore, it

is necesSarg) Fﬁ)gﬁo c@uﬁmfg’\fgﬁ?"rﬁ (HisdrstiP herothe varsr A 96 Bralrtdit & clearance

where electyic di toecur, and,the prescri learance.Z should 5preferably be equal

to or Iarg_er%%%aﬁr%%g%%%%’?%fgg%gg%%ergdaebqg)vel;nﬁwga?c%ﬁ8‘%2 Si‘%f) AE %Oﬂj as bing fin parts

211), Wicmﬂ‘i{a&%ﬁ%M%%@é}ﬁH@l@'@é@@ﬁ&‘ directly PAvs:e 9&%?@85%%&?%0‘16 230 (or the
ew

electrode holding part 220) via the predetermined clearance Z; therefore, the condensation water

drops over fhersipecHydrblowsiesipdeholdingipariBeftarihed Rdiseharas glectradg 280) in the
shape of the container when compared with a case wherein the water supply means is situated at a
lower part chtheedisetrabglliale pno 38 @80 aidiheselitie rentypladesansha cosveyingtpastder conveying
the dew condensation water generated at the heat absorbing fin parts 211 of the cooling plate 210,

which is the&SPafasEipipaisedieppiag el daereriding Rify Partiogon sthedischarge electrode 230) is

outside the container, and should be approximately I 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 2201 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 bolding part 220 by twice the predetermined
clearance Y m the width direction. The length direction size 211L of the heat
absorbing fin parts 211 1s smaller than the length direction size 2201 of the electrode
holding part 220 (the feed-water means cover part 220X) by a predetermined clearance

25 Pl inthe length direction when defining the predetermined clearance in the length



15unnecessary, thus the refrigerator 1 that is compact in size, low in cost, having a simple structure
can be obtained. [0060] In the above, it is described an example in which the discharge electrode 230
is provided directly below the lower end surfaces 231Y of the heat absorbing Imparts 211; however, it
is also applicable that the discharge electrode 230 is provided at the 20side of the outer side surface
211X of the lower end surfaces 211Y of the heat absorbing Imparts 211. In this case, in order to
supply dew condensation water that has condensed at the heat absorbing fin parts 211 to the
discharge elgctrade 2?9, pr di:ltéarmined side clearance between the side surface of the heat
absorbing fiﬁ%ﬁﬂ%nff 5%3[}'19@6 13 RS R HaE S I ehnapreteramyislearashdliias possible so
that the 25({%@’\%&5}98{}%’}%}0 water generated at the heat absorbing fin parts 211 is transmitted and
31 can be supplied to the i charge electrode 230 by surface tension or capillary action without

direatly croppig dowausecrom e 1ers Absashivg (B PEVS LA AP e £gual 0 or smaller
eterably

than approximately 5 mm but equal to or larger than approximately 0.2 mm (pr equal to or

smaller tharitappsesimaied) BambutemaiiROfIAFaRs hanaRPRAXIMALEl:P BdpR). When the
predetermined side clearance is set equal to or smaller than approximately 5 mm but equal to or larger

than agproximatelyr@l Shomppprefchablyfabedisthapswialies dhantagpradivaaielynainag but equal to or
larger than approximately 0 5 mm), the dew condensation water can be continuously supplied to the
discharge ele&tiberp8eednastly ks aseoppinsatsiotivingf 16 filkvpansigdsktiynswfeace tension or
capillary actjon; therefore, it is possible to prevent that the dew condensation water is not supplied to

the discharJEPBRRE G983 hsabaPsae i B g drdebitribe gk apdaaraiiaaieg.G2-mm, the
s sy 4 U g SRR ot ot s o vt
L S i TS A S e e
10 approximately 10 mm. In addition, the clearance Z should be as small as possible,
eqﬁal 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 Iarger than I mm), and further,
if the clearance Z is equal to or lower than approximately 6 mm but equal to or larger
than approximately | 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 inhibited. 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 stoppmg, etc. of the cémpressor 12 and the cool air circulation
20 fan 14, etc. in the refrigerator I, 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 | 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



predeteiniined side clearance should preferably 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 compartmentsgide 20fin 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 Z5581 SR LIRS hOIT P H 356, (RO Ed i b IeH BRI WAEShE rear surface

32 of the storage compartment ar the side. syrface of the stora npartment, therefore, an attaching
part needs %o Ee}“Sp()fi('{)]@\?%aeE ‘ssé‘B%qr%Féﬁ’?,“%r? the é%ﬁ%a&%ﬁgé%ﬁm%%%@gémiﬁ Stitdye compartment can

be reducedyhence ihe siuclia IR ME SIMAIE A0 AATRAGH SR, gﬁéglciglﬁmﬁéume inside the

storage compartment can be increased by a 5 corresponding volumé e installation area of

the electrodg-hnliagvhast 2RO MisslR SVl AN CRRagd i rile IRligRMMARS. 2hdbisdow in cost,

user friendly, having a large inner volume and improved storage efficiency can be obtained. [0062]
Further in thefeteblydae:ipedthio gplart@A0aatl least one or more pieces (plural pieces of two or more are
desirable) of the discharge electrodes 230 formed of foam 10metal such as titanium are provided so
as to protrud®§8b astvdgsotioribairorn. shaediodindadato? tRdtbidutab destnbidin firppatt2 20) Yoward the

outside of the container via a notch or a hole formed in the wall surface (a front wall or a side wall) of

the electrod8¥RdgsoHrt o sormbamsissct e sicthdiveivahee dhadisseraiirspdseafte wall) of the
electrode holding part 220, In the present embodiment, since the foam metal such as 15 titanium with
pore diam e?g%hgf%?f?g%?%o%qu?%ﬁ%e?eﬁ%y B BErEH AR L GF a5 $ & SBE R D FaFeiEBly between
50 and 150 I f 60.10,90,% (preferably 70 tq 80 %), etc. i d, capillary force is
large and vfgt%@eg%;ggoc%)n @ﬁ?\/&éﬁ’%ﬁ\{gﬁ%ﬁg %?é@ﬁﬁef?vg%ﬁlceé) 8eﬁf?ah((:)tlrclf::l p %éggs @fst%:asy to set an

applieg voltage,and sepesatenanaaizeimistselikiynhht dichargs sleatinds 23Qds made up of the
main body part
wherein the water supply means is situated at a lower part of the discharge electrode
230 or in a different place, and a conveying part for conveying the dew condensation
water generated at the heat absorbing fin parts 211 of the cooling plate 210, which is the
water supply means, to the electrode holding part 220 (or the discharge electrode 230) is
I5  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
1s 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



20232 and the protrusion part 231, and the discharge electrode 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. [0 é3] As described above, since the discharge
electrode 230 is provided in the front surface or the side surface of the electrode holding part 220 so
as not to penetrate lower 25than the bottom face of the electrode holding part 220, there is no
possibility #AERERRYCB (85 KSR WAFHIH i A B XHarRT 2R QsRItlBH #54PThe discharge electrode
230 is installed in the bottom face of the container of the electrode hqlding part % 0. In a structure
wherein tRARRELALTYL gfé’@%@@%ﬁg%ﬁ%ﬁ S AR B RRE ]thg“& ‘tiher, a seal structure

around thg %osi ion Wherﬁtjgt he dischar%elelgctroge is S?tachFd be%gnmes complicated due to

necessity of %ﬁp@?ﬁﬁn\}\?ater Othe |51(1:1?1§?ge dectrode s lifi);(ﬁoa"'r e\lfér, In a case wherein the discharge

electrode %%%jgnilg% lledl etcla{%(g%%%%hg{tgh& 5%?13};’?1{%8%@?&%%#%&9%rm?x}’b%?leding an installed

position o ischarge e uch as a position of a notch or a hole, etc. so that at least a

part of theeg{ﬁgﬁ@g;f@;g%qg&fg@g}rﬁyﬁm? Mﬁzth%@p{%@@g{e%%g%m@ins in the wall 10surface of

the electrode holding part 220 whereto the discharge electrode 230 is installed and by forming a water

discharge spauwtalsaeothen Rositiannvater sqssxnallaak sayvmwaiehby sliding down the discharge
electrode 230 from the installed position of the discharge electrode 230 and the seal structure can be

simplified]dfheraipreppioatmest of X hedgakachnatelis wnesassansdhsrasseadlyefficiency is
increased, the number of 15the components can be reduced, and the cost can be reduced. [0064J
Now, the meabalgosbing:fiarpart:2d dipirckides!pllifahhgathaldsorindefiraplateg@ aa, 211b, 211c, 211d
and 211e, and the heat dissipating fin part 212 includes plural heat dissipating fin plates 212a, 2126,
212c, 212 amdiiRelnshipphicdriaie dffitiegst dettodbdPplivntiiftohiehe Hivsibatidingn addition, at least
one discharge electrode 230 (the 20plural discharge electrodes 230b, 230c and 230d are respectively
di spb@ed fieRsws 211 by surface tension or capillary action; therefore, it is possible to prevent

that the dew condensation water 1s niot supplied to the discharge electrode 230, Now,

if the predetermined side clearance is smaller than 0.2 mm, the heat absorbing fin parts

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

of operating, starting and stopping, etc. of the compressor 12 and the cool air circulation

15 = fan 14, etc. in the refrigerator 1, which is a cause of failure such as attrition, a crack, ete.,

and which causes a problem of noise ané vibration because of the contact; therefore the

predetermined side clearance should preferably 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 1s

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



(directly below) each of the plural heat absorbing fin plates 211b, 211c and 211d in the diagram) is
disposed below (directly below) at least one heat absorbing fm plate (for example, the heat absorbing
fin plates 211b, 211c and 211d in the diagram) amang the plural heat absorbing fin plates 211a, 211b,
211c, 211d and 211e of the heat absorbing 25fin parts 211, and dew condensation water that has
condensed at the plural heat 34 absorbing fin plates 211b, 211c and 211d drops over the discharge
electrode 230 directly below each fin, thereby water can be efficiently supplied to the discharge
electrode 230. It is defined here that the intervals between the plural heat absorbing fin plates 211b,

211c and 21 85057 &6 S PERRARBG I 8 APaI S Fotuslas it 1T PFRSS PREBI IS Ha MRas 18 S nemn). The

predetermin%%ggterv%& are desitr%blé/ e%%g to or |?.I‘1 er tﬁlaﬁ] 0 5 rum in order to prevent the intervals
between thé Ty BTaea S ARG S B Al A Y ot R R B MR AR condensed due
to too smalldptervals aggﬁx enthe fin pl from bejng_.hard to.drop,by.surface tension, and are
desirably equal % ors a[?art an gem%n&ﬁsglﬁs%eg%ﬁggﬁ&%et%%@rr\% sr%%dt?/v%euél lﬁwaenﬁr? %T%}%‘é Bre increased,

the number gfhandrmd GRiaies ks dusad aoddin gfficiapayhesomesdnaificieqt, herefore, in the

present embodiment, the predetermined intervals between the plural heat absorbing fin plates 211Db,

211c ardd 2tbdapestbequilie by katger thandHmon behedurd teef-sedisiamn2 $a0s[0065] Thus,
it is possible to supply water to the discharge electrode 230 even when 15dew condensation water is

small in amoude amdlbaw compects sltion thatefrigerrdbat cornisddeditnctive edectrpadhdiging part 220,
hence there is no possibility that mist cannot be sprayed in a storage compartment due to lack of dew
condensatidrAREnErdie e andgisaterer squnspedivirncaeetrbarhieinedmizing apparatus 200 that is

high-perfor and highly reliable can be provided. Further, since a conveying part 20that conveys
dew condegﬁ%ﬁn WaHEPHhaR ?é% e Rt ¢ 20 A dBAHRBCTAT BRIE21octs eralectrode

holding par iIsynnecessary, and there is ossibility that the veying, part is clogged with
r%% %d%’ gﬂwod%rn%lg g deantb o?fs?lljg)f)% m%ﬁ@%ee}:ea%é% eﬁ%%ﬂé%ﬁ%dg é’?ﬁl the electrostatic

B
dUSt, etc. a W Ccon ion water Is

alomizpg apparals 200aRd ELSIHBRIBICn hITRIIATUS I, IoW [egal pad lygnly reliable can

be provided. 25[00661 Now, in the present embodiment, it Is config ch that it is possible to
surface of the electrode holding part 220) toward the outside of the container via a noich

or a hole formed in the wall surface (a front wall or a side wall) of the electrode holding
part 220 or an upper end of the wall surface (the front wall or the side wall) of the
electrode holding paft 220. Inthe present embodiment, since the foam metal such as
15 titanium with pore diameters of 10 to 800 pm (preferably with pore diameters of 50 to
300 pm, preferably between 50 and 150 pm), and a voidage of 60 to 90 % (preferably
70 to 80 %), ete. 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 electrode 230 needs not penetrate
through the electrode holding pari 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 electrode 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



35 have the dew condensation water that has condensed in the heat absorbing fm part 211 drop into
the electrode holding part 220 after being accumulated in one point (or required prescribed points (for
example, about 1 to 4 points)). Fig. 10 is a side view of inside the cover, viewed from the side, of the
electrostatic atomizing apparatus 200 that 5 is installed in the refrigerator 1 describing the
embodiment. As shown in the diagram, a slant part (a tilt portion) is formed in a shape of the lower end
of the heat absorbing fm part 211 and dew condensation water is collected in a part where it is desired
to collect the dew,condensation water after being led along the slant part. By forming the shape of the

lower end of & HREPRBEL MRS thePesitipe hal h@%é’l@%‘?ﬁﬁcﬂ%\?l@%nd a protrusion
part 2111 as ¢ as‘tas]ﬁ]e 2 Eﬁ Asige) roudoe% a?ﬁ:)\évpt g%%,l% %{Jig%@%%gggi%;og[%rggfﬁg gggxr}\%fﬂshape, a trapezoidal

shape, a conical shape, a saw ape,e defisation water to

sl down i part A1 o g colecerhab e mielysion BV AALT oo inere it i desird

to collect the dew condensation water), and to drop into a required portion inthe él&ctrode holding part

220; therefogeathhiie. QP RiRReSHTiBBHRI s danosondeasation can e sresilipsand perceived, thus

the size of the electrode holding part 220 can be reduced, and the electrostatic atomizing apparatus
200 thaf is comghaditiesies campicotidinedo[RAGHifyuThappasahawerin Fig dsbhsdorming a slant
part 220W and a water concentration part 220G also in the shape of the container of the electrode
holding partc2ga2de dél bowdensationasatdrecsin the doniveptr atedradaieddtaratine srea (for _
example, at the position of the discharge electrode 230) in the container even when the amount of the
dew conderf&diifotallatdhssidnHribeiisiseramnyetaprelyeiparndutalied pritienieftheondensation

water. Fig. 11 is a side view of inside the cover, viewed from the side, of the electrostatic atomizing
apparatus ﬁ@%ﬁiﬁ%‘? %10 éﬁ%&%ﬂ TH&#@?WB’PP&%%F?&% Deoffe BB Uiiahicas eadiagram, the

electrode hqlglj t 220 consists of the slant,.36 part.220W.that is,inclined downward, and the water
' concentratig)rl?é gégr‘fﬁgg%ﬁcae&s %%J%Igesﬁﬁ%?ﬁsvtvaaﬁle% o&rﬁ3 tsrllgeel%uv:\r/%rc 3 %ﬁ‘éiﬁefﬁ%%\ﬁ]e\%ﬁ%?of the slant part
220Wy fprmiaa o R0l RE 205 Alecofe iR Blacaleglinsiflg the water

concentration part 2200 of the electrode holding part 220. By forming the container
instalied and by forming a water discharge spout at another position, water does not leak

downward by sliding down the discharge electrode 230 from the installed position of
- the discharge electrode 230 and the seal structure can be simplified; therefore, treatment
of the leaked water is 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 absorbing fin part 211 includes plural beat absorbing fin plates
211a, 211b, 211¢, 211d and 211e, and the beat dissipating fin part 212 includes plural
heat dissipating fin plates 212a, 212b, 212¢, 212d and 212¢, which enable efficient heat
absorption and heat dissipation. In addition, at least one discharge clectrode 230 (the
20 plural discharge electrodes 230b, 230c and 230d are respectively disposed below
(directly below) each of the plural heat absorbing fin plates 211b, 211c and 211d in the
diagram) is disposed below (directly below) at least one heat absorbing fin plate (for
example, the heat absorbing fin plates 211b, 211c and 211d in the diagram) among the
plural heat absorbing fin plates 211a, 211b, 211c, 211d and 211e of the heat absorbing

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



5shape of the electrode holding part 220 in this way, dew condensation water is collected at the water
concentration part 2206 when the dew condensation water generated at the heat absorbing fm part
211 drops inside the electrode holding part 220, sisce the dew condensation water dropping in the
slant part 220W flows in the water concentration part 2200 along the inclination, 10[0068] Therefore,
since the dropping dew condensation water flowing along the slant part 220W flows into and -
concentrates in the water concentration part 220G, there is no lack of the dew condensation water in
the discharg el?ﬁ{tr%o e 230 allocated in the water concentratlog??fgrt 2200, and the discharge

electrode 2 HeddBridt§éadring @W&B’ﬁ’d@%‘g W%@?%f%ﬁ%r%ﬁce the dew

d b ff | llected in th 2 h h
Chacharge Sl A R L R R B SR 6 i s S amount, ancl
mist can be stabiyspaaxed withauiiack-af fap.dewgo ﬂ?m?e%?“bw Lgﬁ%ﬁ#‘n(gm% SHeg the dew

condensation water concentrates in the water concentration part 2 he arge electrode 230

can be shortenedrin Acea3Rea-dhiha ska-afiihealar2RCconms 9!?1, B L2 Q0 pince the dew

condensation water concentrates in the water concentration part 2200 thout making the length of the
dischargje etecfrodél23fddegrmictbavingthadisehiartly ejealede 23g-ahserb. asmuch dew
condensation water as possible. Thus, the electrostatic atomizing apparatus 200 and refrigerator 1 that
are compac?ifesizereavanioe mtust sdstvsubtfaup Estiomdiviog thegledgititbfitise @6discharge
electrode 230 can be shortened, the length to the protrusion part 231 (a tip 37 section) in the
discharge e‘?@ét?‘é"d%r SEpleinithi B?é’@ arrsbdysdaitraramell thieaely bemeendhaibn pletesr can be

delivered |n ée Q gé? ctrod 230 formed of th foam metal, etc. to the protrusion part 231
(the tip sectlorﬁ1 Igﬁ’f KRR R T8RS FERSIR- OGS SRRRYSY AReadiScrrge Meti#Bde 230 is short,

and the “m‘&lﬂﬁéﬂﬂé‘%& 4 intervals between the fin plates are increased, the number of the fin
10 plates is reduced and fin efficiency becomes inefficient. Therefore, in the present

embodiment, the predetermined intervals between the plural heat absorbing fin plates
211b, 211c and 211d are set equal 10 or larger than 0.5 mm but equal to or smaller than
2 mm.
[0065] Thus, it is possible to supply water to the discharge electrode 230 even when

15 dew condensation water is small in amount and dew condensation water is not |
accumulated in the electrode holding part 220, hence there is no possibility that mist
cannot be sprayed in a storage compartment due to lack of dew condensation 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



5fine mist is sprayed by the electrostatic atomizing apparatus 200, which is the mist spraying
apparatus, can be shortened substantially [0069] However, if an electric discharge occurs between
the discharge electrode 230 and the heat absorbing fm part 211, which is the water supply means,
when a voltage is applied to between the discharge electrode 230 and the counter electrode 240 in a
state 10 where water is accumulated in the water concentration part 220G and water is attached to the
discharge electrode 230, a water discharge spout should be formed in the water concentration part
2206 so that water is not accumulated. In this way, even when the water discharge spout is formed in

the water cdR¥EABREDR fraderstins avatat Wabrs Sonstense v thateat absebinanBoaigied to the
protrusion part 231 (the tip section) by 15capjllary action, by making the discharge electrode 230
directly contacp vi\ﬁ%ﬂ({.a%e\t}? fr q’f‘% Eﬁﬁa%éa%ﬁ%\%ﬁ%?‘fﬁ%g%eédﬁd’@ﬁ Fater from the heat
absorbing f : therefore re Is no possibility of lack of water in the profrusion part 231, and
mist can ber;% ra)%(e% llseisé%]ly%%%%l‘ﬁaﬁ%armﬁ%’ %Efgtﬁc%ﬁ)dﬁg%lgs art%Briéflﬁwgsé{(})eoﬁlﬁg p#;e 210 as

described in2Qfigh L RIRSRIEHAER SANUGHRYRLASE.AL 30, 243h. 2335405 2A3gand plural

void parts 214 (the void parts 214a, 214b and 214c) between the heat conducting plates, wherein the

plural vpid patisidldihaveesifigietas:thathepiipsulabionsnaenials Lambediiethoninsared therein;
therefore, it is configured such that heat is not transferred too much to the heat absorbing fm part 211

even when thdahtepadisdifigimgdm pdot 222 is 2 Scgeled tedomec hndndiby beandtaorthesfaat dissipating
fm part 212 on the side of the 38 cooling air trunk 50 is cooled too much by cool air that is flowing

through theR#bfihb K demrBuaset b & eniltsted vbleparbmipactthismesBed thedilat absorbing fm
part 211 on the storage compartment (for example, the refri%erating compartment 2) side is less likely

to freeze. St ARAFSBHR ARG dripe thelope e sbmi@artwnBy Mempe teabeptbing Impart

212 freezes, the heat absprping.fin part 212 is.mad be less likely to freeze with ucture wherein
heat can bedcf:t(tt)}ﬁedll?c‘:ﬂfgﬁegutolfs) if |%Ell}l?%8%%8mc%%‘8$&§é?+ﬁfsa§?%‘ﬁ %%ﬁi%\? (5“6&7”%% [ éat least one

el S T U R S B e o o
triangle shape, a trapezoidal shape, a conical shape, a sawtooth shape, etc., it is possible
to set the dew condensation water to slide down the slant part 211W, to be collected at
the protrusion part 21 1T (portion where it is desired to collect the dew condensation
water), and to drop into a required portion in the electrode holding part 220; therefore,

15 the dropping position of the dew co;xdensation 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 condensétion 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 atornizing apparatus 200 that is installed in the refrigerator 1 describing

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



10o0f the heat conducting part 213 (for example, as shown in Fig. 6 to Fig. 11, the length between the
heat dissipating fm part 212 and the heat absorbing fm part 211 (the length of the heat conducting part
213 in the length direction of the refrigerator) whenhe cooling plate 210 is arranged in an order of the
heat absorbing fm part 211, the heat conducting part 213, and the heat dissipating fin part 212 in a
direction from the front 15side to the back of the refrigerator 1), the size of the void parts 214 (the
width-direction length, the length-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 sucRaas2Y Wighatisansbnedrianatvigdnind ik veer grucentindgropanstedtinttise void parts 214
SO as to obtain rescribed cooling performance and 20temperature characteristic it is possible to set

ap n ]
the beat abdSHBRE R EHH S GRGHEVSIoTAG 41 O SRR BRE B Bk aliph aath &2k fureingg
compartment 2) side so as notto he frozen even the heat dissipating fin part 212 on the cooling
air trunk 50%%&%‘}&5@55) too mt?clg}%st%y 5%8‘6%8% at 18 ]%ﬁﬁiegré?ﬁ%%éggo‘?% compartment 131 and
flowing ihrous e oo ok B0 LOeLEIOHS e pesab o RIBL MEANS U@ 5as 2 heater

that performs temperature control over the cooling plate 210 is unnecess a low-cost and
simply struathugel &laetestatio Ao mizING:ARDY alus: 2R 2ansk eliigeraioleasiRpaswity the
electrostatic atomizing apparatus 200 can be provided. Meanwhile, even when the cooling plate 210
has a structatrthiesstiketypdenbetfoazent iT2(EVerse; by detectingdhetshopsandshatiickngss of the
plural heat conducting plates of 5the heat conducting part 213, the type, the material and so on of a
filling materfsrbpreToaRE ABUNALING hrimadadnsid thesdedddahhlingidapb?fd 2dincs ahasitovobtain a
prescribed cooling performance and temperature characteristic, the cooling plate 210 can be adjusted

to obtain thE PIESCAERUESTAT BeiRe e fobrat FRENCIpEr e BriTeprsDER ORbIng fm part 211
should be a&%si‘ig(? Xlong the inclination.

10 [0068] Therefore, since the dropping dew condensation water flowing along the slant
part 220W ﬂowé into and concentrates i the water concentration part 220G, there is no
lack of the dew condensation water in the discharge electrode 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 sbortened, the length to the protrusion part 231 (a tip



10controlling the temperature or the air volume of cool air in the cooling air trunk 50, which may be
performed by control of opening and closing the refrigerating compartment damper 55 installed in the
cooling air trunk 50 on the upstream side of a storagge 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 15211 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

temperatureSeSHPO AR fHes barsrorracds R8I can threabsottairtcand altekidoorthetshdpe, thickness or
the material of '%;e heat conducti ts 213, Further, the number 200f the heat conducting parts 213

may be selecte Wé%g@%m@%@% TP SRR ast dlestrsis AR S dpamed i 8&rial or the type
f the heat ipsulati terial, (f | f _insulati terial, etc.

insortectin (b B o O 20 L P I SRS bty WHormance and

temperatura shaianiertsiin b i tDe Soalie: BiRss ARl ehRatfendysug plgges may all

25have the same thickness, length, or the shape, or may differ in shape, thickness or Fength 40

individuslly ARO#3IF W therydais,also Anplisable ihah e cagingRla®21Riand eqqling plate insulating

material 511 are integrally formed (or the cooling plate 210 and the cooling plate insulating material

511 such asprethgnepyaouy nuirtsusatingnetbdebiainetdivare Sformed together) as a kit component 512
to be a separate component by foaming and filling urethane or vacuum insulating material, etc. in the

void parts 20#48Imedar ever.Héar eksthictisghaege2asdhetwecodindipltee dRcondy3daling gas such

as air, etc., liquid or heat insulating material, etc. in the void parts 214. The cooling plate
and the heat absorbing fin part 211, which is the water supply means, when a voltage is

applied to between the discharge electrode 230 and the counter electrode 240 i a state
10 where water is accumulated in the water concentration part 220G and water is attached
to the discharge 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 possi‘oil.ity of lack of water in the protrusion part 231, and
mist can be spraved stably. |
[0070]  Further, the heat conducting part 213 of the cooling plate 210 as described in
20 Fig. 6 includes plural heat conducting plates 213a, 213b, 213c¢ 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



insulating material 511 and the kit component 512 will be described below (in the 10description for Fig.
18 through Fig. 20). [0074]In this case, by using a seated organic fiber aggregate with a layered
structure as a core material for the vacuum insulatérgg 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 15cut 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‘@fiisg atriH ik J8rgaeelndttiomertibyive vt hairécfoningsreegtitheotirganic fiber
assembly, the length of the fibers is shortened correspondingly as the fibers are cut when an end
surface or 201G afifRHBItER BPmhe GRe HTRmBrTEnaHE 1Abrirbsaimaerbingifal terigth of the
fibers is Shojtﬁtgﬁﬁ isst% ossibilitX hat |eft fibers tlc'cat re Iﬁ’ﬁ in the sheet by cutting become extremely
short, in which Case The JaR i ere KuRPRS LIV At BRHEF B ARRE fBBRATHMERE ShaidE Sticking out

o o AR a L AR WP GARL DSBSl haLlie el fhersigl e core

material are interleaved between the seal 25surface of the external casihg materia

failure is causechnasitig fHl,ARPTOXIREIR. AL SIRIRAAR IR AR 9B UIRR g end, heat
|

insulation performance as the vacuum insulating material is impaired. Further, e extremely short

left fibers stidkebutofforezenfithsamutiereutiniacesdand sudasa)aftbeicomrmaterialethe left fibers may
be taken in a vacuum pump when vacuuming is performed 5 by the vacuum pump, which may cause
the vacuumapadigted maitunetfost. fohEvetbineleming usingtiong dibesy(faraxample, fibers with a
prescribed consecutive length of equal to or longer than the sheet in the length direction or in the
width directi§RY ldngd bt ah M reprgihemboringmt ditesstisricostthecwiditie dirsbpiars 3 this sheet for the

organic fiber aggregate makin the core materijal, left fibers that are
9 {:orx%gd Lgatﬁe Hgaat co%éju%tmg part 213 of the cooling plate 210, by adjusting the length

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

15 side to the back of the refrigerator 1), the size of the void parts 214 (the width-direction
iepgthj the length-direction length, the height-direction length, the size of the opening
dimension, and the volume, ete. of the heat conducting part 213), the type, the material
and so on of the gas such as air, liquid, 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 trank 50 side is
cooled too much by the cool air that is blown from the cooler compartment 131 and
flowing through the cooling air trunk 50. Therefore, a temperature control means such

25 as a heater that performs temperature control over the cooling plate 210 is UNNECESSAry,



10left in the sheet do not become extremely short even when the end surface is cut; therefore, the left
fibers twine about other organic fibers in the sheet and do not stick out from or fly from the cut surface
of the core material, and there is no possibility thagghe left fibers of the core material are interleaved by
the seal surface of the external casing material, that seal failure is caused and that the approximate
vacuum state cannot be 15kept. Further, there 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 | having high recyc lability, high insulation property without occurrence of seal
failure, etc.,a&giﬁg@m(ﬂﬂV ABrneR I e dined slss tereray 2{ouTEPE aptReR®280usidg long fibers (for
example, fibers with a prescribed 20consecutive length of equal to or longer than the length direction
or the widthraﬁségceﬁ%tﬁro??ﬂglgﬂ%de ‘F% %F%‘f&fﬁﬁfﬁgﬂé QeI %ﬁPge‘a%’o‘?Fmﬁ@%dth direction of

the sheet fog th nic fiber aggregate forming,the core material is # effective in a case wherein a
ﬁf{ea%‘%%’ erial ?vl%}tﬁga%ﬁo%m?m Ll ?a 3 abSPé'fr?égab Yi's S?M%%ei%%eaﬁfﬁng in the core

vacuum insulating mat e is desired to be 0 Y pe

materal aniSEBpIERAIG SR A SSRGS UBIGIELUANGIING IPRIALOL 1o core

material with a hole approximately the 42 same as the electrostatic atomizing apparatus 200 or larger

than the eleglsagiatiosioriiznegapnal aiesy300He sizerial 1he Rastitian withs helkastorage
compartment, and to house the electrostatic atomizing apparatus 200 inside the hole. In this way, a

refrigerator heatinguiigihdeatanisuibtion padpkinytiand angivactadabproperbysiaapabierdf-abacterial
eradication and preventing from drying can be obtained. Similarly, it is also applicable to house the
other functiéfglies afsErarns otndriemneire Bensseastatbmizinkpapisele @0t the hole of the
vacuum insulating material. Further, since there is no possibility in the vacuum insulating material
using the loAgHibetLrePHR GsrarsidiBraraviptRevVREER Snsulating material cannot keep an

approximat?%yﬂcuumﬁ temperature of the heat absorbing fin part 211 should be adjusted by
16 controlling the temperature or the air volume of cool air in the cooling air trunk 50,
which may be performed by control of opening and closing the refrigerating
compartment damper 55 mstalled in the éooling 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
mat;:rial, 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



10 state due to seal failure as mentioned above, the vacuum insulating material should be used not
only for the electrostatic atomizing apparatus 200, and by using the vacuum insulating material as a
heat insulation material for performing heat insulatign of the refrigerator 1, it is possible to provide the
refrigerator 1 having high recyclability, high insulation property without the occurrence of seal failure,
and using less energy 15[0077]In this case, the 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, aﬁkﬂh‘fﬁé“égﬁling plate insulating material 511 should be installed by being embedded in the
partition Wa&ﬂ% é%f a storage compartment (for 20example, the refrliﬁerating compartment 2) and fixed,

and so on. olih PrehetitfciontRy Hoakblsides the rRednehblarg HIY anth BeRlP&PIRE partition wall 51

of the storage artmen forming a thrqugh hole with a size roximately the same as or larger
than the siz%en'%@%r{l{; 06 |ﬁglgatlp%tleafr?sﬁ%ﬁrnagl%c%ggenﬁgﬁgi\éﬁ?nc Oeﬁ?gé’?s(%ﬁ@f?ﬂéi%o?gﬁgl%ompartment
(for example i feiagtate GampRUBRAL RARk 0.2 URALERNAKIOM. NG lgirostatic atomizing

apparatus 200 into a kit)” 43 As shown above, the cooling plate insulating material 511 (for example,
urethane fogampidacmaimdasuiating.maternb eiks wikpihaLresstaimingdsizadpcidding also the
circumference of the heat conducting parts 213 in the cooling plate 210, and the cooling plate 210 are
integrally foritiag (oetfamaed iagetheinsudstihe dikesrmihadhe #it coiipaneni 8 I2-asdheEeparate
component, and detachably installed in the rear wall of the storage compartment, thereby assembling
efficiency abthie mbigingrpbas dingiathe fixivlinghdadte TEnpomemtabing granaliedthe, @ar of the storage
compartment (for example, the refrigerating compartment 2) can be increased. No it is also applicable

that only thdi@68IRg satespltng medegialyiorm i ivrsl 23 23 onfbsrreating #édming and filling
ctc. e vETE BUE ZHETAI L HE RSP ENBGHm SANS 157 RS BOBMUTH e 210, and 50 on.
and it {g, als@e@?ﬁéﬁ&?ﬁﬁﬁ.t '_t%eoqi[ @Hﬁg%}g fm part 211 and the heat dissipating fin part 212 are
separately composed, andTolHied togetherto’be the kit component 512 as the separate component
15by intervepiya @ heakiosulaling moaleHat e RalliRr iemeatHalvean theyral ahRething
as a core material for the vacoum 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 preseribed 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 seal

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



Fm part 211 and the heat dissipating fm 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 pegorming special processing, etc. in a home electrical
appliance such as an air conditioner, a 70humidifier and an air purifier. [0079] Further, by forming
components other than the cooling plate 210, for example, the electrode holding part 220, the
discharge electrode 230, the counter electrode 240, and a high-voltage power supply part 250, etc. as
needed together with the cooling plate insulating material 511 into the kit component 512, assembling
efficiency oS TBRe rstafcRIS Pz bpherhersi 200 & ihecadsbert Anigoaally, when a
performance 44 failure occurs in or at a time of breakdown of the electrostatic atomizing apparatus

200, only thBSIPEBHRED AR eSS HAIRSH S s HarRired p Faithtroth S HAFMISH wall 51 can
be detachedfro rear wall of the stor compartment, hence it hbecomes easy to replace or
S R S BT Y e oy Lot o

repair the components ponen %A time of

dismanting AR iecYalad MeSHIge gL st e A RICIERGYIITRIGUR M. 1 s

applicable to use a vacuum insulating material using long fibers e core material with a hole, which

is apprgximggedyetb&mm;h@ampjﬁgg plate {@Q@@ﬂglwgghg;{&\y&gﬁin the kit component 512

is formed, or larger in size than the cooling plate insulating material 511 for the partition wall 51 of a
10storage ciiipgrtméatyand by tungddtie it coffperanp ] Zlerdhateolingepigde insulating material
511 wherein the kit component 512 is formed inside the hole. In this way, the refrigerator 1 having high
heat insulationssropeeticrgtoof sgeehd indprdisntbatithe sheet e dheling dffivienop and drtibacterial
property, capable of bacterial eradication and preventing from drying, and thither, using less energy
can be obtaféth dteaBDllams R timeBonded Setioseyseevrhayraien efiay be broken
due to dew condensatian or freezing, etc when installed inside the storage compartment should be
located as ii?esglg ér %?noﬁgﬁgﬁt%%%yﬁ%@g 'BR RPCBH Garfs Al left fibers that are

10 left m the sheet do not become extremely short even when the end surface is cut;
therefore, the left fibers twine about other organic fibers in the shaet‘a:ad do not stick out
from or fly from the cut surface of the core material, and there is no possibility that the
feft fibers of the core material are interleaved by the seal surface of the external casing
material, that seal failure is cansed and that the approximate vacuum state cannot be

15  kept. Further, there is no possibility that the vacuum punp 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 vacuum

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



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 20supply part 250 is integrated with the
control device 30 installed in the upper back surfage 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 25power supply part 250
is not limited to the housing compartment of the control device 45 30, and may be any place where

dew conderféatiofs SrsraeiRg it aEEnsasREsoP Gk, thep B lo@rasion contact with an
inside of a storage compartmept through. an insulated wall. Further, by making the high-voltage power
supply part %6%%%?@%&%%%0&0%% ,%Pffd?ﬁrfgfﬁ’bg’ébﬂe%%@%ﬁ%%??ﬁ@?ﬁ%?ﬁ%ﬁ&@e power
supply part an be installed in any.storage ong&ytm ts inside the refrigerator 1. [0081] In the
above, it is g)jls?{g?ﬁ%e%%ﬁiaﬁcf O(es'{(a:%%ﬁnoénﬂ)%é?g ' rél(;flu(f e %&%ﬁ%ﬁﬁ%‘ih@%éfﬁgf ftaderial 511 are

integrally foramgl(arotne:caginghnlaieisiiAnd thepcaoing MiieRsang matetglpd hsuch as

urethane, a vacuum insulating material, etc. are formed together) into the kit'component 512 to be the

separate caspperienéraishilfidaiaphakiyinstaliaddeyiioanming andifiling Bigiane pisaiacuum

insulating material, etc. or by enclosing gas such as air, liquid, a heat insulating material, etc. in the
void parts 2dpbfoaimeddhdhe ieattbonfinctiogab arts® i 0k thheedalintpiatetBithowever, it is also
applicable that the cooling air trunk 50 (a part of the cooling air trunk 50) located at the back surface of
the cooling BRSNS ARENG HIZ0iH Biehdedd shinehstian insaidingSnatadel. intEuribekiszsmponent to be
detachably installed. In this way, the assembling is easy, and by embedding in the cooling air trunk in
the area thAPFESTRRRAATSRARIAR thsr exurp RSB tEsRBsHM RHP e b lone fes derdhe cooling plate

insulating material 51 gafq[gctional cam n.entth§t rforms a predetermined operation such as a
eal oA A unc ippRent At pe

damper devics, B48s OriZing %f\:}lnclgl,g‘ %tt]élﬁa{f% | %Wt '%@ﬁé’?%’flﬁl%‘S}ﬂaSﬂmneeqing 20
replacment;fiahas eBndRvcs.ABaueIRbalicalon Aenies, Ele-dhat hespiips peffective due

to clogging and as time passes, the kit component at the Time of breakdown or
servicing, apgSanticas HChaslinenastionriale fﬁi?&%ﬁf@@@é; &8 AR aasichgrormed;

therefore, the service performance is enhanced, and further, the recycling efficiency is also improved.
25[0082]N awsuitzisnanplicatle jo leanisschobal heited thatpbldyws 2ol ikid Aiskarnge

refrigerator 1, it is possible to provide the refrigerator 1 having high recyclability, high

insulation property without the occurrence of seal faiture, 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 waﬁ 51 of a storage compartment (for

20 example, the refrigerating compartment 2) and fixed, and so on.  The cooling plate
insulating material 511 here shouild 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 o1

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



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

and lower cool air o%lets 534, respectively. [0084]A1describ d above, since at least one cool air
I

outlet (the sHig™ B B T R B P AR R F o bR S iSESE ST IR tHZdwer cool air outlet
534) that cogl torage, compartment (fo mple, the refrigerating compartment 2) is formed in the
Oﬁ(ﬁuadﬁxzﬁza? tﬁec C er%%ctz(,tﬂg %%628 CoOn ucm%gl%ar% #A% mtl é;%?’ﬁﬁ%% .f,l;age !

kit 15component , the cool air ou lows cool aif 1ér coo ns

compartment; gagheHOMEH PPl LY ipsiRling Aha fib FAmnaRent 2 hglein the elgetrostatic

atomizing apparatus 200 is provided in the partition wall 51; therefore, it IS unnecessary to separately

form a gool mioaHElitiBaeRRAIHIN Waldknf-the SafRaentomPALMSALIPIRILEHPRH ohan inner case is
simplified and the refrigerator 1 that is low 20in cost can be obtained. [0085] In a case wherein a

temperatureeontadl citbe theregotingpaitsremk (b8 ¢bynfluenthddufficiemper diungeontrol over the
storage compartment (when the temperature control over the storage compartment is given higher
priority) whéftisédiashng Exingite for chensieenidstatie and tnitingeapphika RO is shared with the

cooling
compartment (for example, the refrigerating compartment 2} can be increased. Now, it

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

10 component by foaming and filling wethane or sealing a vacuwm insulating material, gas
such as air, liquid, a heat insulating material, etc. in the void parts 214 formed in the
heat conducting parts 213 in the cooling plate 210, and so on, and it is also applicable
that the heat absorbing fin part 211 and the heat dissipating fin part 212 are separately
composed, and formed together to be the kit component 512 as the separate component

15 by intervening a heat nsulating 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
mmsulating material 511 into the kit component 512, assembling efficiency of the

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



25air trunk for cooling the storage compartment, it is applicable to form a dedicated 47 cooling air
trunk for the electrostatic atomizing apparatus 200 in addition to the cooling air trunk 50 for the storage
compartment. Since the dedicated cooling air trunksfor the electrostatic atomizing apparatus 200 has
only to cool the heat dissipating fin pan 212, a flow volume of cool air can be small, and a
cross-section area of the cooling air trunk is 5such as to provide an air volume sufficient for cooling the
heat dissipating fin part 212 to a prescribed temperature (approximately the temperature where the
heat absorbing fin part 211 does not freeze, and the temperature of the heat absorbing fin part 211
becomes lofERhasrtHR iteeh e peiite Gihtaksoragy Sunsisaitnstatic aietinbisapraintts@lr inside the
storage compartment can be condensed at the heat absorbing fin part 21lza$nd can be

10approximaSiEJILFBPGHENL? FFRAS 4maliths tREPSPaRL Stode Bomp

PAEHIEOBRAg air trunk 50.

Furthermore, whep the te rature control pver the heat dissipating fin part 212 in the cooling plate
210 provide%d:l ifoide eéagg%%%ré) %F%Jﬁﬁrigiﬁﬁ %‘&%%ﬁ%ﬁ%ﬁ%“&gw Pﬁrégﬂ?g fgﬁf@%‘fﬁﬁnecéssary;
therefore, t I i q;gmﬂz{' Qp\@g 20Q and. the. rofri t are low in cost and easy
to control Cg%%ﬁ,%&%{%g_ 1 [008%%N0 ) tﬁ%ﬁ?@unter e%jécﬂ%){?g &ngégégéc%ugr?e?aé%oﬁr%e%electrode)
formed pf ap-plesticatispnsitstive.materiah dorexample ransandietivalesip I%C?cﬁﬁgductive metal,

etc. that is resistant to decay and the like) is installed in a place opposed to the

ischarge electrode

230 via a preiieiareyibehpteasdnceNavp ed efgioitésclesr aneedninifiglGowhislrhsisais clearance of
approximately 1 to 10 mm, for example, so that a voltage can 20be efficiently applied), and a power
supply 251 ¢z Ebergicethtrodisuiiarge weidotrbde, 286chns apmrecumntelyelectrodes2 4@ to generate

nano-size mist is installed adjacent to (adjacent to the side surface or adjacent to the top or-bottom of)
the electrotaiing plate insulating material 511 wherein the kit component 512 is formed, or larger

in size than the cooling plate insulating material 511 for the partition wall 51

ofa

10 storage compartment, and to house the kit component 512 or the cooling plate insulating

material 511 wherein the kit comj)onfmt 512 is formed inside the hole. In this way, the

refrigerator 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.

I5 [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, ete. 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



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 25spraying mist is formed in a
position opposed to the protrusion part 231 (the tipssection) 48 in the discharge electrode 230. In the
diagram, plural counter electrode opening parts 241b, 241c and 241d are formed in the counter
electrode 240 at the positions opposed to the plural discharge electrodes 23 Ib, 231c and 23 Id,
respectively (see Fig. 6). [0087] In the present embodiment, the discharge electrode 230 is formed into
an 5approximately circular cylindrical shape made of foam metal with a three-dimensional net
structure, saehzaé tranhsran rirpoPaeia St BeoanaesRinE0ss. 80ospwt (Fske dmeters of 50 to

300 pm preferabléband 50 to 150 tim, more preferably) and a voidage of approximateIgOGO to 90 %
(preferably PP 8o dBjaceghicd 5ot GeRspha R inide &R slsage FesRammisrerbivapsFoximately

conical shape .that tapers gradually 10toward the counter electrode 240) in which the end tapers
(bocomes A UHEHGER o i i LA NG VBIVAFORE RO AR AB oerein the
amount of lon. i ' is . ' o that
electricity c%%@ﬁ%&%%%ﬁegf t%%g&?%}g%gﬁﬁ%t%ﬁ%%ﬁ%%%%gﬁ é?e%?ﬁgf%arrent can be
easily dischaygeshMRAIES R 2:50ANEREQRRLSRIARNG BRIGYSIRIBHAIA5a1 15conventional metallic
rod; therefore, water reaches sufficiently to the end of the protrusion part 231 in a short time, the
length of tifEngithkes drdihharo isiz&snisibial genehatad iagn fletshodtend theand Iiangiaseze mist can be
generated and sprayed instantly after a voltage is applied. Further, since the voltage can be efficiently
applied, thersrigurg whttaiaddik emistagerlbr&vedadaoitbdsordmgadatw Bidhapdribsufficlimngtly moisturize
20inside the storage compartment, a room, etc., and has an advantage that bacterial eradication and
deodorizing* & infséregasieritiet. L[ ooderrupthaif srechiRdnsrds Bl BawEdiRie T Since the

discharge electrode 230 and the heat absorbirgr%lfm pﬁrt{f{ll of the cooling plate 210 is separated from
each other,/SFthERERLIYS BB & SAEBIF R tHE RS HCAEBHIn PP I 1% the cooling plate

10 detachably installed by foaming and filling urethane or a vacuum insulating material,
ete. or by enclosing gas such as air, liquid, a heat insulating material, ete. in the void
parts 214 formed in the heat condueting parts 213 of the cooling plate 210; however, it
is also applicable that the cooling air trunk 50 (a part of the cooling air trunk 50) Jocated
at the back surface of the cooling plate insulating 1ﬁaterial 511 is also included in and

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

20 replacement, such as a filter device, a bacterial eradication device, eic. that becomes
meffective 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



25210 are installed via the predetermined clearance Z, the degree of freedom of the shape 49 and the
location of the cooling plate 210 or the discharge electrode 230 is increased, the shapes and the
locations of the discharge electrode 230, the counjgr electrode 240 and the cooling plate 210 can be
freely set in accordance with a structure of each home electrical appliance, such as the refrigerator 1,
an air conditioner, or an air purifier, and 5it is possible to obtain the electrostatic atomizing apparatus
200 that is compact in size and efficient in accordance with the home electrical appliance. Now, as for
the clearance Z between the lower end surface 2111 of the heat absorbing fm part 211 and the top
surface of tie arsERrE Slettrsidea 3B sifitsating cetprcimeanimayisdiconnegent BéBveen the lower

end surface 211Y of the heat absorbing fm part 211 and 10the discharge electrode 230 when a
voltage is apfied behiroah e &gaﬁﬁ%%‘%ﬂ@é?FdHé 58t S de dontds enseerbddsho in a state

herei ter dropl hing.to th f f.the disck lect 230, it i t
ensure & BB REA GHeE TR RS S é?;i% Fairoplots are.
attaching t%*%%&!f%%%@éﬁ%ﬁt%%&ﬁ%%&&%&?%%g%90 ang éﬁ%e%fﬁge%g m&a&%&ﬁ@r&q%g Z should be

15preferably equal to or larger than 4 mm. Further, even In a state watet I1s accumulated over the

discharge elegiRdleiR3taNeIRcHis cras! iBRttischarsabaesan edissharge electrode 230

and the heat absorbing fin part 211, which is a water supply means, when 4 mm or larger
predetermiriadeatéarance is ensured, hence there is no problem; however, since an electric current is
less likely to be discharged when water is 20made not to accumulate over the discharge electrode
230, it is ald®¥Edepthblestoiprempnhovatel2ranfead conmulgin goH withertldt [Balsolaweeptable to configure
the electrode holdin%ipart 220 so as not to accumulate water in a part for holding the discharge

electrode 230 Rt ibétisuaesolaiig pratizoplas ewitacambgetingldp saditsaktc. so that water

does not attgch to or a,cc%mulate ?g,the ,surf%ce of the 8ischarge electrode 230 |
wection or in the vertical direction of a cover 300 of the electrostatic atomizing

10 apparatus 200. Furthermore, there may be one or phiral side cool air outlets 531 and
532, upper cool air outlets 533 and lower cool air outlets 534, respectively.
[0084]  As described above, since at least one cool air outlet (the side cool air outlets
531 and 532, the upper cool air outlet 533 and the lower cool air outlet 534} that cools a
storage compartment (for example, the refrigerating compartment 2) is formed in the kit

15 component 512, the cool air outlet that blows cool air for cooling mside 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
compartiment, production of an inner case is simplified and the refriperator 1 that is low

20 1n cost can be obtained.
[0085] In a 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



250pposed to the heat absorbing fin part 211, as the water supply means, (or itis also 50 acceptable
to configure the electrode holding part 220 to be afle to discharge extra water from the part for holding
the discharge electrode 230 in the electrode hoIdif% part 220 even when water is accumulated on the
surface of the discharge electrode 230, and to form the water reservoir part for collecting discharged
water in a lower part 5separately so that the water collected in the water reservoir part does not
contact wRPPHHE BfEPHT Y BREFSHRSPE0MTES RS RIS BoddibRI 8 thereaseta degree of freedom
of a setting range_of an applied voltage and the predetermined clearance F (see Fig. 8), and to easily
perform geh8rfion B HEooEise SePRA e rdints e dRHEHThrR0I SR & HREFHRIHES the tip 10section on

the count%[ elecggde side of the %og%% n paEt 231 |?,ﬂEQE m(%lrie stabclé/fa VOltazqul can be applied, an

. ectros ¢ atpmizin s only 10 COo cat sipating .1t art a . .
electrical GUTTENt can be Stabiyaiacharged: and nano-size mist 1orMetrintd a radical which is stable

and whosg particles are uniform in size can,be continuously sprayed and generated. Here, in the
present emﬁ{)ar?rﬁlglr?t, the p?gt?ﬁ%ioensrpr)larf %%ﬁ%rﬁ (Sen?:ics%ape (%r ?%eca?s%ﬁé%agmengegtrode 230 is formed

into an angianas ABsanieal AR AN eounIenEIRGITae 240/ prmed into an approximately

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

approxim%%Imm@ﬁs%-&éw%ﬁ%%%@m%ﬁ&@ﬂd%%@l@%@%@gmwt 241) larger than a

cross-sectional shape of the protrusion part 231 of the discharge electrode 230, in which case the
predeterminediclessangertetelistanEe)dsRRREexXIMately .2 b JHum1:ie 6 i 2andomitage can be

efficiently applied for generation of nano-size mist
lower than the temperature of the storage compartment, and moisture in the air inside
the storage compartment can be condensed at the heat absorbing fin part 211) and can be

10 approximately equal to or smaller than a half of that of the storage compartment cooling
air trank 50. Furthermore, when the temperature control over the heat dissipating fin
part 212 in 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 gronnded 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. §,
which is set a clearance of approximately 1 to 10 mm, for example, so that a voltage can

20 be efficiently applied), and a power supply 251 that energizes the discharge electrode
230 and the counter 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 apparatis 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)



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, discharge electrode 230 needs not be in an
approximately columnar 25shape, and may be in a tabular shape or a recessed (depressed) shape.
Since the 51 discharge electrode 230 can efficiently receive dew condensation water dropping from
the heat absorbing fin part 211 when at least only a portion to receive dew condensation water in the
discharge electrode 230 is in a tabular shape or a recessed (depressed) shape, it is possible to supply
nano-size niististdisighargn glarwdohtenshtibn dagemippBipleduttivrief tinatreptrangystiwithout wasting
the dew condensation water. Especially, when the portion that receives dew condensation water in the
discharge efédioddl230dd M hasdassed tisreases) sheiderd0ns drpgaiias verrseBo jtself can

accumulateﬁ%??gl%igondensation water, hence it is possible to resrilve lack of dew condensation

water, and f 15?3&?8&@%%‘?&??9265% 35 tFigrfa CelsRATOr bR EetiédBited in size, and 10 the

electrostati ) izir}g paratus 200 and the refrigerator 1, whi e low in cost, highly reliable, and
simple in stﬁu ure, can e Ei%e\ﬁﬁ%‘&%%%r eleltf,(:}[llr%et %%?é%%ﬁ? Cté?ﬁ'%ggéﬁlse%(fﬁ\?v &elrlll% &ate wherein water

is not syppligg 10,46 RIptHSIeR 92@5&%&?&5@&9@9@ SPadten Gloaging:n thi disehaias,glectrode 230

occurs, or when it is considered that water supply declines to a state wherein spraying mist cannot be
performed, Hemaydabe applicaiigdempievids e ilianhittbe Misshaianelioainadsddinigses in the
present embodiment, since foam metal with a three-dimensional net structure, such as titanium with
pore diametéesnofcappfoKimaigdyiOeBE0 ymufd dletdibéh eder rok-& Prideddsprampreferably, and 50 to
150 um more preferably) and a voidage of approximately 60 to 90 % (preferably 70 to 80 %) is used
for the dischardece lebumdexasaicbapilln?dStcrede stdiolé oot sUppivih thopreirenien arge, and
generally, dew condensation water dropping over the main body part 232 of the discharge electrode

230 does ndtadEsmians ﬁﬁ”ﬂf’é‘?ﬁ%%ﬁd’o@ﬁﬁf’@@e@f tRBiGRL SR B bars0e a6 Eince water is sent
e e R B R R B b B A g 2
water supply, DEANG SQINALAVEA TS ARWEPPAENSALMMNRIRIAS MBS Ut Rater
absorption is large and capillary force is large, 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 suﬁiciei;ltiy 1o the end of the
protrusion part 231 in a short time, the length éf time it takes until nano-size mist is
generated can be shortened, and nano-size mist can be generated and sprayed instantiy
after a voltage is applied.  Further, since the voltage can be efficiently applied, the
amount of naﬁo-size must 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 coéling 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



52 surface in the tabular shape of the main body of the discharge electrode 230 or the recession
shape formed in the main body part 232, an electrical current is not discharged between the discharge
electrode 230 and the water supply means when gyoltage is applied between the discharge electrode
230 and the counter electrode 240. 5[0091] Additionally, by controlling an applied voltage in the power
supply 251 of the high-voltage power supply part 250, the electrostatic atomizing apparatus 200 can
control the generated amount of ozone or radical in mist; therefore, it is possible to reduce ozone or
radical to a degree that ozone or radical does not affect the human body, prevent false effect of
deteriorationnétdedpeagin cdthponeing platk $d dnrcbadictimgeatedididsiddOimihofcasstorhge
compartment, and provide the refrigerator 1 that is hygienic, highly-reliable, and that does not affect

the human BBRRESRREREHT Srodéishararstlgciiadsd Ytidhstamiza b e B46tavrhl eradication

effect. [0092] The gover 300 is proyided jn the front surface of the electrostatic atomizing apparatus
200, which B B RIS DA E DR LIS FHES TP ST EB S St RS chert so as 16

cover the cogli %{5? .10, the electrode holdi rt 220, the.discharge electr 230,and the
e?cl&dgeu% ’pizt%cn-c,t% ﬁac% ast{l% L, PAT ?T;r Conditionger, Olgﬁ% 2 S%tf;?lg'egfr and

counter electro one or plurdl opénirigs (for example; a €’opening part 515,

a side surfagesQRREING (NBLSROWR IR LiRgamns)AR @%@Jﬁ%ﬁ@@&%&@%ﬁwn in the

diagrams), or a lower surface opening (not shown in the diagrams)) which are openings with

approximatarizghdhat & J0usaseRMBk theeid adinlgerihempliaseformed, inthe frent surface or the
both side surfaces in the cover 300, and moisture that is made into nano-size mist is sprayed inside a

storage comfzaramaent oivescanipl&weeaefrigefatiily ComphetbreniiRpdringafinheay stakhge
compartments) through one or plural openings that are formed in the cover 300. Now, by forming one
or plural froftesigifaeeassanihylintinrsplosirndes sthedntsanagec wiserupmnhorindert a finger therein in

the front surface, the upper surface and the tower 53 )
discharged between the lower end surface 211Y of the heat absorbing fin part 211 and

10 the discharge electrode 230 when a voltage is applied between the dischafge‘eiectrode
230 and the counter electrode 240 in a state wherein water droplets are attaching to the
surface of the discharge electrode 230, it is necessary to ensure a clearance where an
electric current is not discharged even in a state water droplets are attaching io 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, #t is also acceptable to prevent
water from accumulating.  Further, it is also acceptable to configure the electrode
holding part 220 so as pot 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



surface as well of the cover 300, it is possible to spray water droplets that are made into nano-size
mist to a needed direction inside the storage compartment (for example, the refrigerating compartment
2) or any directions inside the storage compartmeg(t). [0093] Since the electrostatic atomizing
apparatus 200 is provided in, for example, a 5back of a rear side, a side surface or an upper surface of
a storage compartment, and further, atomization is performed by applying a high voltage, fine mist that
is made into nano-size mist can be sprayed, hence atomization can be performed from the vicinityof
the rear (back) to the vicinity of the front surface as well of the refrigerator 1 by a flow of cool air for
cooling insidectnsabloragerimpaimertiradel Holdrer psin28(ive HOdillectr asteliic grtortiaing apparatus 200
is provided in an superior section, atomization can be performed from the upper part to the down part
inside the stBrifgdeaniwarardRt By'dns dhadiss b acriersr éoob dinfde clsiimgarsiingpastorage
compartmer%%qr:?nce mist of nano-size particles can be sprayed jn approximately entire area inside of
the storage '

SRR ELFTHR AOBYBHEtaiNR, Hifcs il st IR fles R At 28b in the

15back adja{c%nt toﬂghe s'&de surface ofrme su er{'or s(?ct' n in the rear, Qroader sage of the inner
0 10T M the Waler reservor 0¥ CO GF 180?&1‘ ed water in'a owerg . .
volume of the storage compartmentlz or'example, the refrigerating compartment 2) is made possible,

[0094] gince the.sifes,afthe-pack LlURMRPE ADSILIS NS HRES COBPASIDSRAL (QrAxample, the

refrigerating compartment 2) located in the superior section of the 20refrigerator 1 are considered as
places Whicm@dﬂwﬁgga@ga%ugamych 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[(l#8%updriotieediidnpostitdereainaktize sttnage cbfrtpdstmeit, sthenhaakgefdhanside surfaces
in the superior section of the storage compartment, or the back of the upper surface in the superior

25section ofthEesturdgaccom pas tresisteamintaé festivecodivme Kir 80 eotumedsilplikefymio be 54

generation of nano-size mist with certainty. Furthermore, since the thinner the tip

10 section on the counter electrode side of the protrusion part 231 is, the more stably a
voltage can be applied, an electrical currént can be stably discharged, and nano-size
must formed into a radical which is stable and whose particles are uniform in size can be
continnously sprayed and generated.  Here, in the present embodiment, the protrusion
part 231 {an end éhap@) 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 lmmtoé6mm anda Vo-ltage can be efficiently applied for generation of nano-size mist.
The predetermined clearance F should be approximately 1 ﬁm 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
f0090]  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



used inside the storage compartment can be used effectively; therefore, bacterial eradication and
humidification inside the storage compartment can be performed without reducing the inner volume,
hence the refrigerator 1 that can keep cleanliness5alnd freshness, and further with a large inner volume
can be obtained. 5[0095]Especially, when the refrigerator 1 is large-size and tall one equal to or larger
than approximately 300 L (liter) with a total height of equal to or taller than approximately 165 cm,
since the back in the superior section of the rear (especially the sides of the back in the superior
section of the rear) in the storage compartment (for example, the refrigerating compartment 2) located
in the upperfiteps-elstiode 18 pryerBioeths wiftivuldfor couderstesperiattydaoppiredivife, a child, or an
elderly persaon, etc. who is shorter than agproximately 160 cm) to reach and use, and likely to become

a void volurh TReratsPEbiBy Braithing tne e st hast dyAPRTEM apsais de ootdepsaliomity to the
back of the superior section in the uppger.shelf (for e ple, the back of the sides or the back of the
center in the saﬁ%el?ig?es(%%o%ﬁ%%et%gtﬁpﬁ%@% H& %fatﬁzf%gé‘?é’f’aﬁ’éa(fSﬁqﬁsﬁﬁﬁﬁjgﬁfeﬁ%ﬁdbxample, the
refrigeratin L 2) el  VOI ume (dead volume) unlikely to be used inside
the storagegsc%%%%ﬁ%r%%%ﬁcﬁzn%én §g§§1 §ﬁ%gﬁ%€%¢?§% rial e ag ?ggﬁgéegﬁa %%?(%f{c tion can be

performed irida s sipraas sampRTtmeR el oS SOIRAREIYANERE g glegniiness and

freshness can be kept, hence the refrigerator 1 with a large inner volume wherein‘freshness is

20retained, @hehwhtiglrisonighiyreetinleledandeapatieion wansouing:theshelt ecandesoliained. [0096]
Further, by placing the electrostatic atomizing apparatus 200 in the back near the center of the

superior sedtierdrethed relgpinsicld thepstoheghschangrastenendei ) insHible soapralmistof nano-size
particles efficiently in the whole area inside the 25refrigerator (inside the storage compartment) only by
installing orfle¥|cendsagation water, hence it is possible to resolve lack of dew condensation water,
and further the electrode holding part 220 is unnecessary or can be reduced in size, and
10 the electrostatic atomizing apparatus 200 and the refrigerator 1, which are low in cost,
highly reliable, and sﬁnpie in structure, can be provided.  Further, in the present
embodiment, when a state wherein water is not supplied to the protrusion part 231 by a
foreign matter clogging in the discharge electrode 230 occurs, or when it is considered
that water supply declines th a state wherein spraying mist cannot be performed, it may
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 n (pore diameters of 50 to 300 wm
preferably, and 50 to 150 pum 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 js sent to the tip section of the
protrusion part 231 in a short time; however, the predetermined clearance 7 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



55 atomizing apparatus 200. Especially, it is possible to spray mist into the refrigerator from the front
surface, the lower surface, and the both sides by forming openings that can spray mist in the front
surface, the lower surface and the both sides of thg,cover 300, etc., for example, in the electrostatic
atomizing apparatus 200 so that mist of nano-size 5 particles from the electrostatic atomizing
apparatus 200 located near the approximate center can be sprayed from the both sides. Additionally, it
is possible to spray mist also to the approximate center of the refrigerator by forming the front surface
opening part 515 for spraying mist in the front surface (face), the upper surface and the lower surface
of the coversguacsfinrbecrinastanre sk Zmipdmsaratibe20m: sssiectsote gd8sinteeto provide the
refrigerator 1 that can effectively perform bacterial eradication and humidification in the whole area

inside of the G BaRRJaTmsErt WhBrdh e dEmAEsS s PREIFREcH TRt 18 iFBREWF improving

the shelf life_and low in cost can be obtainged. [0097] Now, when flarrunable or semi-flammable
refrigerant(%%&egr\%&ﬁﬁéi?sféﬁ Eﬂ Oée 31[8 rsé]ﬁ}éllgr'gﬁﬁ?se\f’ A E?’g&éﬁ\mple, isobutane,

%r%car onre rlgeranet ﬁ

etc.) that is fsnmable 800heaxialthanal s (9 iEL RN DR AR " a refrigerating cycle,

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

240 of the eﬂ@@ﬁqStaK@cﬁtﬁiﬁmﬁ%?E@ﬁt&%&ﬁﬁg%@aﬁfﬁié&&%ﬂﬁé@ & PSS IRESeERMat 3 strage
r

compartment (for example, the refrigerating compartment 202) located in the upper part (for example,

the superiothéictiolagé fhevsionagevoempstmentlacaiedin thesnpe smesh potionces the refrigerator 1),
even when the refrigerant is leaked, the leaked flammable refrigerant does not fill the refrigerator 1 to

the electrostatitralidmzneraipdaratust 200 e et supstichsefticnibisthessifiigerator 1 or it takes
time for the leaked flammable refrigerant to fill the refrigerator 251 to the electrostatic atomizing
apparatus 258YsfaeedsrPiadicil driarisertiona rmuess radical does not affect the human body,

prevent false effect of deterioration, ete. of resin components and so on constituting an
10 inside wall of a storage compartment, and provide the refrigerator 1 that is hygienic,
highly—reliable, and that does not affect the human body, which can spray nano-size mist
that can offer sterilization and bacterial eradication effect.
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 is made into nano-size rmist 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 approxtnate sizes that

25  awuser cannot insert a finger therein in the front surtace, the upper surface and the lower



~refrigerator 1 since the leaked flammable refrigerant is heavier than air, and fills the refrigerator 1 from
the lower part; therefore, the refrigerator 1 that is safe and highly reliable, having a low risk of failure
occurrence due to ignition by leaked flammable reffgerant, can be obtained. 5[0098] Further, by
forming a recession inside the partition wall 51 (the rear wall or the side walls) in the rear or the sides
of the storage compartment, and housing the electrostatic atomizing apparatus 200 inside the
recession, the inner volume is increased and the design is enhanced. In this case, since there often
exists a limit to the thickness of the rear wall and the side walls of the storage compartment, there is a
need to 10cEHRgGres thellpankersonsydttidkisesssalanmsp pyestsidoplds dhatarammesis present

embodiment, in order to make the size of the cooling plate 210 in the length direction as small as
possible, thETERGHEE I L PRROAI S AP S HOTHE ASPIFEEEH SIS €D 1 the heat

absorbing fugggatré 2] 11 in Ifcllg %3 IS & %ced w(pi!e% tt]he sizedgntﬁevs?{gt‘icaé &i)recti ne(ItIQe upper and lower
length direc Oh |g.g§5)o 3 horizontal direction ?frcl)sr'f examp e}"‘} e Width ditection size 211K in Fig.

8) of at leasyppg of thg hegt @E%B@ﬁ%%ﬂﬂﬂi@&g@%ﬁﬁezhs% ;S‘Eéﬂ@@&i%%]f&? Bahak2;0f the cooling

plate 210 is'increased. That is, by making the length (for example, the depth direction size 211L of the

heat absorbhagifthr Raek2didein: kige Srfadberftenippeckciection ﬂ@ﬂ%%dﬁﬁy@mﬂf@meast one of the
heat absorbing fm part 211 and the heat dissipating fin part 212 in the cooling 20plate 210 smaller

(thinner) thainither)engtiv{fomexamblerihthyi applytireaeiced kagetfixdinadtiahainisigd8 imn the width size
211K in Fig. 9) in the vertical direction (length direction) or the horizontal direction (width direction), the
size of the dBelingZelatstZ20 be sherslepthedieationiiationcs & pankirasdbssibhe. Fanitxefmple, in a
case of the heat absorbing fin part 211, since the depth direction size of the cooling plate 210 can be

25made smif BPhaKikRYHBa iR EeEthslisesvare st gl od thicrefsisgraivet b Sow 57 211L
small, the depth direction size of the electrostatic atomizing apparatus 200 can be made small, and the
eIectrpstatipogfspﬂiﬁfﬁé)léﬁ%o Pﬁdgsf%ot a?f%aésm?ﬁhﬁgg:% g’oﬁ?gﬁw%ﬁ. Similarly, by making
e i s i A sgerinfiopinsks Tehats s e e 12
small and thig€@fhrmed from the upper part to the down part inside the storage compartment by
the gravity or a flow of cool air for cooling inside the storage compartment, hence mist
of nano-size particles can be sprayed in approximately enﬁre 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
mner volume of the storage compartment (for example, the refrigerating compartment
2) is made possible.
[0094] Sumnce 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



“'be obtained. [0099]When (a part of) the cooling air trunk'is provided in the partition wall-51 (heat
insulating wall) in the rear surface or the side surfaces of the storage compartment in the refrigerator 1
(in a case wherein such as a recession that houseg at least a part of (or 10whole) the electrostatic
atomizing apparatus 200 is formed in the partition wall 51 and (a part of) the cooling air trunk is
provided in the side of the recession), by placing at least a part of (or whole) the electrostatic atomizing
apparatus 200 so as to be housed in the recession 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 to thasetExddsihepariesammerirEnsahtabeo Mg fierparl2 thetakite baetesigbssion or inside the

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

atomizing apRAFSHHETAS hpirdidoaiing mrdrie Momeehiramm AL FanfemE ee&ion wherein the
electrostatic_atpmizing apparatus 200,is housed, and there is no need tq provide the heat dissipating
fin part 212 ‘Fﬁl%agorlﬁ%rr?ﬁ&e?ﬁg %13 AR 'Eia%ﬁ?i%en%ﬁfgfﬁg@ ﬁﬂlfﬁéﬂ?gg%quﬁ% Cé%PilagsEompartment in
the depth digﬁg%ﬂ&@g&@%%ﬁpgﬁ@%@%ﬁt&eggﬁ Qeee%%ﬂgcperformed. In this case, the

heat conducting part 213 sho e provided in a manner to penetrate a heat insulating partition

betwees) thegepsssienRBdithaaRaling Aiffunk.And theheptaRsubipgfinpat2hi.and the heat

dissipating fin part 212 should be installed so as not to line in the depth direction of the 25refrigerator
1, but to linehimthspweicithacife G0N (ki arichletodir @etitinp Dédeat oS redtigeriaior, in which case, the
heat absorbing fm plate (the heat absorbing fin part 211), the heat dissipating fin plate (the heat
dissipating finnsexiRately htamesrezt tboddlctimthp anp i sactibe afishaltear ligspeakilig ttive lengths in
the vertical direction (the flow direction of the cool air in the air trunk) long so as to increase the heat
transmissiofidieal B8 hackyimhikk g e 8 GeRs A s SEhm R serasr FempRempne (Bife width direction
size 211K direction of the heat absorbing fin par 211% short. [0100]The above is described for the case
of applying ?ﬁwi%t%%fgﬁg%m&ﬁ?&mmmem 2} located m the uppermost part of the

10 refrigerator 1 is difficult for a user (especially a housewife, a child, or an eiderly person,
etc. who 15 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 sidcsi or the back of the center in the superior section in the upper shelf} of the

15  storage compartment (for exampie, the refrigerating compartment 2) in the top shelf, the
void vohume (dead volume) unlikely to be used inside the storage compartment can be
used eﬁectively;":bacteriai 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
ihe 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



apparatus 200 to the refrigerator I,"whereas the electrostatic-atomizing apparatus 200 of the present
invention can be applied not only to the refrigerator 1 but also to a home 10electrical appliance and an
appliance, etc. such as an air conditioner, an air pygifier, a humidifier, 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 15alternative
electrostatic atomizing apparatus 200 describing the embodiment of the present invention, Fig. 13 is a
perspective view illustrating an assembly method of the alternative electrostatic atomizing apparatus
200 describhigneangaprsditne 06 tHispedsdntiine@otivhleRig sidyisiastopoibareftpeatternative
electrostatic atomizing apparatus 200 describing the embodiment of the present invention, Fig. 15 is a

sectional 20070t fEraEaes G doshiRG apparka Rotpaiden n irmina ereaiees eatection K-K of

the electrostatic atomizi%ag%%atus 00 as shown in Fig. 14, describing the embodiment of the
present invéANoR Fid ety SOMiShERtre %ngré‘l'érgﬁgﬁﬂﬁ@ﬁt’ﬁ‘h‘ﬁzﬁﬁﬁ%&‘iﬁ%ﬂ?é@%hich

illustrates ae%(‘)%iﬁ%ﬁgﬁ:}t/@{ﬂgfeﬁg&%ls(%%r?3%2%21%5%%%%%%%9195?% tsh%wn in Fig. 14,

describing the €m e present 25inventi Isa mgram%roasel%%ribing a state

where  fecgiiualel SRR SeB% ARG RIRETOSSiS AIAIBIZIRY APARINS, 200, describing the

embodiment of the present invention. The sameé signs are assigned to the similar parts as in Fig. 1
through Figedilemdareofine<xplanationsiaseiamittedd {04020 n the siagramsthe glectrostatic

atomizing apparatus 200 consists of the
also to the approximate center of the refrigerator by forming the front surface opening
part 515 for spraying mist in the front surface (face), the upper surface and the lower
surface of the cover 300 of the electrostatic atomizing apparatus 200.  Thus, it is

10 possible to provide the refrigerator 1 that can effectively perform bacterial eradication
and humidification in the whole area mside 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 serni-flammable refrigerant (for example,

15 bhydrocarbon 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-voltage power supply part 250, the discharge electrode 230 and the
counter electrode 240 of the electrostatic atomizing apparatus 200 are placed ina
superior section of a storage compartment (for example, the refrigerating compartrment

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 I 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



5 discharge electrode 230, the counter electrode 240 and the electrode holding part 220, and the
discharge electrode 230 and the counter electrode 240 are housed and installed in the electrode
holding part 220 so as to form a predetermined clggrance (the clearance similar 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 parallelepiped (quadrangular 10prism) shape with an elongated shape in an axial
direction of a cross-section surface of an approximately rectangle (or an approximately quadrangle),

and the protrusion part 231 in a parallelepiped shape (or a pyramid shape) having a cross-section
surface in ﬁ%}ﬁﬁ%ﬁﬂaﬁ@?ﬁr@&%@{j@ W&M@%&%&@Mﬁ&mﬁW)awmﬁ%ﬂmmed from a
middle of the{%uain bojl té%gf?in the axial direction in @ manner to protrude at an 15approximately

y par ’ } C
right angle WithSE&psct fPm g Ry diratdhrrainaedis o srahitidtard a ainium The main
body part 232.9f.the discharge electrade 230 may be in a columnar,shape in.an elongated shape (a
long shape ﬁen%%éea%gfno%%c[%gn%%ﬁﬁ?gﬁué%BFS%%%?SI@u& r@u%&é%?if%%%@%%ﬂg protrusion part
231 has ongéﬁqggﬁiﬁrcb\é&%g Jiam,the middle of the main body part 232 in the axial direction in a
manner to 20protrude at the approximately right angle with respect to the axial direction, and may be

in a cokMnEYSRAPEFRER oY tRnSRaRak WA HHORR-SRCHAMEMTREE 41 aRaRRFRdNately circular
shape (or an approximately circular shape). That is, the protrusion part 231 may be formed in a conical
shape or a fyradudvaliape, tiuhichr gethdbidaos idwardriye ciregiionoi thaddewstey ¢lectrode 240.
Additionally, one or plural 25protrusion parts 231 may be provided. 60 [0103] Here, as shown in Fig.
12, the mainlébeppiptet2omishh epdigehurdlatsoleode 2REskas. dhemytr ivphmaxialndivastdn of X2, a
width of X3 and a thickness of X4. Further, the protrusion part 231 has a protrusion length of XI, a

width of X53fdh f5eRAds SBRRE T hénSug trRossrm B rianiiso ayiyiaa s 18 tbagurkaes the length
X1 5of the protrusion part 231, and the ratig of X2 divided by X1 (the ratio of X2 against Xl) is
preferable \ﬁﬁé’ﬁ i r‘gﬁi @iﬁﬁeﬂgg g?lﬁﬁr%%tgﬁ%ﬁrﬁgﬁﬁf)g@égﬂ%%rt fHalet #Eh 90 since it is readily

bl ly fromh j d 232 1o th trusi t
DL 8 o e A b R e e R e AU Bt gt X1 ehouid

be equal tofrigaagEihan SragdolRsraldeny SraRliesdhap s heeil it welkBalancgshinsconsideration

of processing
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 éhe 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 m 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 beat 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
i the depth direction is made as small as possible. For example, in a case of the heat
absorbing- fin part 211, since the depth direction size of the cooling plate 210 can be

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



efficiency, intensity, the amount of water supply, and the time for water supply. If the ratio is too large,
the intensity gets too low). Further, | is preferable that the thickness X4 of the main body part 232 and
X6 of the protrusion part 231 are within a range okapproximately 1.5 to 4 mm since water can be
supplied to the protrusion part 231 in a 15short time by capillary action due to better processing
efficiency, a high water absorption rate and better moisture-retaining property. For the above reasons,
in the present embodiment, it is approximately set that X1 is 3 to 7 mm, X2 is 30 to 80 mm, X3 is4to 7
nun, X4 is 1.5 to 4 umn, X5 is 3 to 7 mm, and X6 is 1.5 to 4 num The discharge electrode 230 in the
approximateli - upabdhsgepd gisgtion s dibrmiesEataiioofominimsarpraats 280mambem, 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 FRERAPILTBEHRUEISS Fets R O PR B EHA UL s (rsasisnd MR Al net structure,
isti f the.main b 2inth ' ly. I iped h [ |
consisting qf the. main _Qg%g%r# gza%é ré?a.% ]{% %Qg&qﬁgp%g%lggrg ?deelrggglgr%#ﬁlé% g%%rlrt e approximately

oblay .
columnar shape Wwhich is e axial direction, and't t 231 in the

approximately. &1, parallslemingd aaRs e paRtdmatebysonfekishaRg WiGh golpes from the

middle of the main body part 232 in the axial difrection toward the approximately right angle to the axial

direction of saevamiskaymaiheSRe AodNiEbS SNORRAIEAR the isAgiebipe.main body part 232 in

the axial direction, and is Integrally foiined with the S5main body part 232, whereto water attaching to
the surface tof thixinggin body part 232 is supplied by capillary action. Thus, it is possible to increase the
surface area of the main body part 232, and much water can be supplied to the protrusion part 231 by
capillary acti#t?%lom Wete (anagwifighe avrisg Hadaiok thendiebodppattisa jalod]Furher, when

water is supplied by cag)illary action from the main body part
msulating wall)

in the rear surface or the side surfaces of the storage compartment in the
refrigerator 1 (in a case wherein such as a recession that houses at least a part of (or

10 whole) the eieétrostatic atoimizing apparatus 200 is formed in the partition wall 51 and
(a part of) the cooling air trunk is provided in the side of the recession), by placing at
least a part of (or whole) the electrostatic atomizing apparatus 200 so as to be housed in
the recession in the partition wall 51 that 1s placed lateral to the recession, locating the
heat diséipating 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 mside thé recession or
nside 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
1o the recession wherein the electrostatic atomizing apparatus 200 is housed, and there is
10 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 asserobly
and instaflation, 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 refrigerator 1, but to line i the width direction (right and left direction) of the



10232 to the tip section of the protrusion part 231 in the opposite direction to the counter electrode
240, since the protrusion part 231 is provided from the middle in the axial direction (an approximate
center in the axial direction) of the main body part5§32, the main body part is divided into two (for
example, the first main body part 237 and the second main body part 238) with respect to a protrusion
position of the protrusion part 15231, water can be supplied by capillary action to the protrusion part
231 from 9551 (Both i Sidascobmecrdtrodios barasithohercafretinaiftieeh2part 237 and the
second main body part 238; therefore, it is possible to supi)/lzv much water to the protrusion part 231,

increase tHe MaidtTiParap sy il e disppainmia REBIL D rinfBrhRsiccadEiWnhen either (for

example, the first main bo rt 237) of the first main body part 237 200r. the second main body part
238 does%ﬁﬁ%ﬁb ed‘ﬁf@%‘%ﬁ&g‘&%&%ﬂ’& 8%%, YRR HE A or example, the second

main bod part 232%)t can up;%tﬁvater}to ﬁl}gogrotrus'{on art Z%Jé,i%%%ntgf it is possible to supply water

ection of the cog © all Trun S as 10 Merease TSNS are ..
stably to the protrusion parztl over iong erﬁ) S, and O oDbtain elec I'OSPBl}IC ﬁtomlzmg apparatus

200 (ge %L%@H&%Q%%%%ﬁ@tW@h%gd]Sdﬁ%pﬁoQJ%fQJe%g}géxeSﬁ{éwfagl MRLRyeLIang periads and

25highly reliable. 62 er, the electrostatic atomizing apparatus includes a fixing means

260 (a pregqq';@gipggg,ﬂ@f\gylg%%pgbglapogli%@ﬁrgg{az@;ggf{&ge 230 or the counter electrode 240 that is
housed in the electrode holding part 220 is secured to and held by the electrode holding part 220, and

at least thg glertrogechelding pavd:220 rthadischarasp8lpctinda 239s:athaspumer electrode 240 and

the fixing means 260 are integrally formed to be a kit component, which is installed in a wall surface
(for exampieaihes ctesvalscthesrear Walhaedhepastitionanalishiaie Jphasiarege compartment in the

case of the refrigerator 1. Further, in an appliance such as an air conditioner, since the electrostatic
atomizingteppasatis200ds @romtdediiaside @ighasisisddigaadownstrdamasideme
10 electrical appliance and an appliance, etc. such as an air conditioner, an air purifier, a
humidifier, 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 apparatus 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



10etc. of a filter with respect to air flow) of an indoor unit, etc. installed inside a room, easy and
compact assembly of the electrostatic atomizing apparatus 200 (the kit component) is achieved, and
easy installation of the electrostatic atomizing appagatus 200 (the kit component) to the wall surface or
the chassis is possible. [0107] Now, in the present embodiment, the discharge electrode 230 (for
example, 15both of the main body part 232 and the protrusion part 231, or only the main body part
232) is formed of foam metal having a three-dimensional net structure, including the main body part
232 in the approximately parallelepiped shape or the approximately columnar shape which is
elongated irPtaeidsdap dhedtons s theprona simamabrs 20 destribappivximbtalyneatalfébepiped shape,
the approximately columnar shape, the 90 approximately pyramid shape or the approximately conical

shape whicP{SASHUBEDHGM tHeSiRIBfcStha SRaNepbip phisimbenpasts asialitretintsivard the
approximately right angle tq the axial direction, and which is shorter than the length of the main body
part 232 in %}é‘agﬁa%ﬁgﬁ gﬁ’ %%f?ﬂ'ﬁ‘éﬁ%ﬁl?%md with the ain body part 232, whereto water
attaching to rface;of in_po r1.232.is supplied by capillary 25action.through the inside
of the main @?}%a?t%%% ,é\%%é%?#ﬁ tt%eg%?fp é’%‘iﬁ?@ﬁﬁ%ﬁ’%@%@%ﬁé}ﬁgﬁ é))flc;{(]};? part 232 is within
the range ofRgHALIRIIREED 102th4 DM RALRLI.AE STrle] %ﬂ@a&%ﬁ@%mg?@ﬂ%} of the

protrusion part. When the axial direction length X2 of the main body part 232 iS too long with respect to

the length Xdhotlibaiprmirpsidecnade e mdimbedimat2eZddecames IR RaArsawviadgiegorly balanced,
the 5 processing accuracy of which is worsened, and further, can be damaged during processing or at

the time of assensliyirede. hotbnefore; 226 secognived thattheaxiatdiiestiondéngtbloéZiafdhe main body
part 232 should preferably be equal to or smaller than approximate 20 times (desirably equal to or
smaller tharfigplsfdRithatdcasmndsipthie Sngthl ka dsabrsgsrolecisivle P3tinsadinpreaipatehen the axial
direction Ienfth X2 of 10 the main body part 232 is too short with respect to the length X1 of the

protrusion parCAPRISFREOR BISRRESUIBE e RARa hidin BAdAPAReriper (GHERaNST the time it
takes for water tqQ he supplied tq the tip section of the protrusion part is too lang, and it takes too much
time té%srpraglrlr?%} t%ﬁ%‘?ﬁi’eﬁf‘%ﬁ%ﬁ dl‘%rgea&?ojﬁ' férg aI‘?)EP ki Fﬁ%%’&?“ﬁ‘%ﬁ?é%‘ig eferably be

approximatgyaggmgqa%ﬁ&%@@%% ﬁm%ﬁmﬁiﬁ@&y]qnadrangle), and the protrusion part

231 in a parallelepiped shape (or a pyramid shape) having a cross-section surface in an
approximately rectangle (or an approximately quadrangle}, which is provided from a
middle of the main body part 232 in the axial direction in a manner to protrude at an
15 approximately right angle with respect to the axial direction, and is formed of foam
metal such as titanium. ~ The main body part 232 of the discharge electrode 230 may be
in a columnar shape in an elongated shape (a long shape in the axial direction) with an
approxumately 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 colummnar 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.



15X1 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 settled at the
time of installation, and further, it is better when thg xial direction length X2 of the main body part 232
is sufficiently greater than the protrusion length XI of the 20protrusion 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 thd @43l dirBetiomishgimdo Bis tdAndhensénthedypperSartddbeatsahagmletirage25possible,
hence the width X3 is made greater than the thickness X4 so that the upper 64 surface area is large.
Further, sinde(ciesprisnstibie anarinelprstiorphidan vitheidiesdmtbicloeseoiiidection opposed to

the counter glectrodg in a time as shart as possible, the shorter the protrusion part 231 is, the better,
and it is prefm%ff%{ %Pfﬂ%f%‘hﬁ%ﬁ%ﬁ% RSP ETBYOR B0 Shishiet TR Qﬁﬁgmﬁtely 7 mm.

era

AdditionalIyt%ngl&%otrﬁgﬁgg%%{&g% gzjﬁlgol‘%iﬂg%i Pg \z/x?*tl.ti'%i Er)r]e{% (%%eets %%?dl ég%lég%een the main

body part 232 and the counter ele 0, an essing cu nce it is

recognized rahdhe RFRUISIAR PaTL 234 SEoMIS Brofoatilide RPRICBAIGlY gauaLin prmalier than 7

mm. [0109] Further, the tip section of the protrusion part 231 should preferably narrow
X1) 1s preferable when the ratio is equal to or larger than 4 but equal to or smaller than

20 since it is readily processable, and further, an amount of water supply from the main
body part 232 to the protrusion part 231 is large, and a time for water supply can be
shortened (desirably, the ratic of X2 against X1 should be equal to or larger than 6 and
10 equal to or smaller than 15 since it is well balanced in consideration of processing
efficiency, intensity, the amount of water supply, and the time for water supply. Ifthe
ratio is too large, thé intensity gets too low). Further, it is preferablé 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 in a
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
present embodiment, it is approximately set that X1 is 3 to 7 mm, X2 is 30 to 80 mm,
X3is41to7mm, X4is1.5t04mm X5is3to 7mm and X6is L.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 to4dmmbya
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 .approximatcly columnar shape which is

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



10 and sharpen toward the counter electrode 240 since ozone at a level that does not affect a human
body can be generated by applying a voltage to the tip section even in a state without water
(non-water supply state), and bacterial eradicatior? And deodorizing effect can be obtained, and should
preferably be in a pyramid shape or a conical shape. Now, when the protrusion part is formed in a
pyramid shape or a conical shape, and the tip 15section of the protrusion part 231 is in a shape that
narrows difebpispdshangardhneremiinteicsisersaepe Wchppiints afigoittige to between the
discharge electrode 230 and the counter electrode 240 all the time during operation of an appliance
irrespectiGF iRt waiter hitHasF sbehemioh e b ey a8 1iethe refrigerator 1 or a
home electré%al a plia_nfﬁ,such as an air conditioner that can perform deodorizing and 20 bacterial

eradicatiol 510 SHAITEECERTEY MTPHP B9BNBHan h&¥prARH HIh R4S of lack of water
supplied from.the feed-water me 0110]In the present embodiment, in a ¢ wherein the sizes
(widths orf?ﬁ%lciﬁ?eélge%?m%é é%pgﬁ%% é?(%llé%?ls%aét?gﬁgg%a%ngf %ﬁléte&%e?fng%ﬁaggg ofthe main body part
232 and the.protrusi r r in ly the : hen.the axial dirgction length of the 25
main%k:odyt/El %gr?oz&;; %ﬁ%ﬁ%%%aﬁ%@%@e%@%ﬁoﬁ% %?g%e?%% 4 but gﬁfu%ﬁgi%?r "5 smaller than 20
times the Aeﬁﬁmd@yt RUHRION P23 ishs BERCR RNt T liiSnRY IS Datigr,an amount of water

supply from the main body part 232 to the protrusion part 231 is great, and time for water supply can

be shortepgd, NawpdR 830251 fiR% HMesaviichisargeihanARiimes, 1heypain body part 232 is too
long in the axial direction, 5 hence the main body part 232 can be damaged during processing or

damagedapihe-timeoafiassemblyamth b astpoarrraliaditity ol adeitea: when it is 3.5 times, which is
smaller than 4 times, since the upper surface area of the main body part 232 in the discharge
electrode [R2305is sriiatththeshpnountrof wapdiesbip phyitathecpoatfusichepasini@typamall and a case
wherein water lacks occurs, and mist cannot be stably sprayed; therefore, the 10 axial direction length
of the) mai3 bsurpaprtsa3dRshbbikippreferaiyrbedédudictorpridegirethian t4 thmesiyat equal to or smaller
than 20 times the length of the protrusion part 231. Desirably, it is preferable when it is within the
range of esHPHs oftaser thapretipfasnt eflE ne viehitme thhavdds iirfesidihce intensity- of the
discharge electrode 230 can be obtained, and much water can be supplied to the protrusion part 231
in a short HFREICPHARABPTEXITAE SRai5TystipAiEd IBarpretibe A ERE LB A%t Bsprayed amount of

nano-size mjst can be increased in a case of applying_a voltage to the discharge electrode 230 and the
counter ef8EREGE 24 lf(ﬂff%i ﬁr’fﬁévﬁ)rgééﬁ{aéﬂq oI M 8&’Wr%3e7t3P§E?tﬁn as titanium, etc. is

used for e discharge leciiods 230 which s, metallic porous body having a tivee-dimensiona

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 possible 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 or the second main body part 238 does not function due to clogging and so on, the other
part (the other) (for example, the second main body part 238) can supply water to the
protrusion part 231, hence 13 is possible {0 éupply water stably to the protrusion part 231
over long periods, and to obtain the electrostatic atomizing apparatus 200 (the mist
spraying apparatus) which is capable of stably spraying mist over long periods and

25 highly reliable.



20net 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, capillary force is larger than that in sintered metal,
electrical resistance is approximately (0.4 to 2) x 107 s-Fm 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 25ceramic with large electrical resistance (the electrical resistance is
approximately 1012 66 1.2-ni and large), etc., and can generate a large amount of mist, wherein
setting, etc. of an applied voltage is easy and the applied voltage can be made small, and it is possible

to generate [RAR6] sizBuithst.dhieetcalinerasinonirgannrwits sifcirpudessiftting ensfapPrdximately

10-8 to 104 12-rn can readily conduct electricity, can generate a large 5 amount of mist, and can

perfoini genBr BRI SABSLIRERARSE haBisehetatrlr ot dboaibereuntre sleeses 8mall and
lectricit dily . ducted = lectrostatic atomizi t heret high
voltage oo BB 6 S o R T B AR To 2 P eEro s SO SN SRR, the foam

voltage can be readily appli

metal such seigiaRim W) Bore KA diameler AheiaeA0 21 8GR, AldRyRidags of between

60 and 90 %, etc.’is used for the discharge electrode 230. The foam meta ramaticalfy larger

clogging resigtanaaaoaisbieroitnmeiierHhak AGREIBIC RGN MAHRANS diameters of 0.1to0 3
p.m, which is not foam metal, hence water can be stably supplied to the protrusion part 231 from the
main body part232ayertiohdspedslisidh irmallSinéedibriskaihale] el egRiva RC e sdsrincreased when
the pore diameters are smaller than 10 pm, the pore diameters should preferably be equal to or larger
than 10 inn Falithehsprettwaterd opleis)gétal sigegenompasmmenniidhe exrerafelk nano-size mist is
reduced when the pore diameters are too much larger than 800 pm, the pore diameters should
preferably J&Ege198 br shyaihst. th-4 sopligRTe prelanB s prud firorsrsiaeetibevoidage (porosity) is,
20the more \?/ater it can retain inside, it is preferable tr}ﬁ{é{’ﬁ voidage is large in a case of using in the

electros.tatice gﬁ?fﬁf‘ﬁ?ﬁﬁ %{BB%?&%Q%&%%_ Qg‘fﬁgrﬁéﬂq Gt ﬁ%ﬁ%l‘ﬁi&“ﬁé’rﬁ%’fﬁ%%?ﬁea
e AT G 0P 35 RO g 98B L e sppo et o0 o
etc. with a vidage QL RAYA {&embly of the electrostatic atomizing apparatus 200 (the kit
component) is achieved, and easy installation of the electrostatic atomiiing apparatus
200 (the kit component) to the wall surface or the chassis is possible.
[0107] Now, m the present embodiment, the discharge electrode 230 (for example,
15 bothof 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 approximatety paralielepiped shape or the approximately
columnar shape which is elongated in the axial direction, and the protrusion part 231 in
the approximately parallelepiped shape, the approximately columnar shape, the
20 3pproximate£§ pyramid shape or the approximately conical shape whichlprotmdes 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 is integrally formed with the main body part 232,

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

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



25 or smaller than 50 %, more water can be retained inside the foam metal compared to the 67
conventional ceramic or sintered metal, etc. Thus, a large amount of nano-size mist can be generated
efficiently. [0113]lt is better that the foam metal usgd for the discharge electrode 230 has large
capillary force, less variation in the pore diameters and stable, and further has high 5clogging
resistance, and preferably, foam metal with pore diameters of between approximately 50 and 300 pm,
and a voidage of higher than 70 % but equal or lower than 80% is desirable. Further, since stiffness
and intensity of the discharge electrode 230 increase by using foam metal of titanium for the discharge
electrode 236 efdbtrivainbedy, e 2ddaxor tipiplidatiencefod sl dewderses thatudbu! eqtiion resistance
against fine 10vibration during operation of the refrigerator 1 or an air conditioner can be increased, a

long period & TREIRE HaridOddusiie Srathehasifiths umsivcoerEurtiBrmbieasyl dpeigtanium for the
disch t 230, th t of t b isch t ti f volt
ppiication SF e ToOL SR BRI 12 B SHA'DY FEURRAtaAr, FIETEioes Miferse effoct on a
human body, dusdp-aa-aiaeAeHnl obd? SeNGAIRA.AR0NESAN heyadiRel ueaparison with a

case of using a ceramic material for an'e e, an electrostatfc atomizing apparatus 200 that is

safety and GapaRlengf-eNar oS AN RAPIRRHRE AMe Wi 026 CRM RS PRYided. Additionally, in a
case of using titanium as foam metal for the discﬁarge electrode 230, by performing oxidation

treatment, hydrephilivisainaaasedNagtentdn the suHecaqfithersaimbodnpatic20da2 can be readily
absorbed by capillary action, and water can be stably supplied to the protrusion part 231, which makes

it possible tdigptayn hergshsizbatiibe stalsl\pédy adorith p ehivddgiifambi@ bt4fitad toaurstesldectrode 240 is
placed with the predetermined clearance F from
than approximate 20 timnes (desirably equal to or smaller than approximate 15 times) the
length X1 of the protrusion part.  Additionally, when the axial direction length X2 of
10 the main body part 232 is too short with respect to the length X1 of the protrusion part,
the amount of water supplied from the main body part 232 is too small, or the time it
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 approxjmateljf equal to or larger than 4 times the length
15 X1 of the protrusion part.
[O108] 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 settled at
the time of installation, and further, it is better when the axial direction length X2 of the
mam 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 réceives 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

mcrease 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



the tip section of the protrusion part 231 of the discharge electrode 230 (similarly as in 25Fig. 8), and
the counter electrode opening part 241 as an approximately quadrangular 68 through hole is formed
in the position opposed to the tip section of the protfusion part 231 in the discharge electrode 230.
Now, the cross-section shape of the tip section of the protrusion part 231 in the discharge electrode
230 is in an approximately quadrangular shape, and the counter electrode opening part 241 in the
counter electrode 5 230 is an opening in an approximately quadrangular shape larger than the
approximately quadrangular shape of the tip section of the protrusion part 231 in the discharge
electrode 230rfitteatrosslamctiofar tivapinof this fip uebiontat the protusisiopapait 23tpplike discharge
electrode 230 may be in an approximately circular shape, and the opening shape of the counter
electrode opEHfidHaf EIUETHIB SRR dhstpsatendochrdrir aiinoan deprexipnetblp.the similar
shape as th[a?cr%%ss-se tional sha eé%)r %n outside diameter shape) of the tip section of the protrusion
part 231 in R PSRETHTS: & ih e P e A O it He P b B &R Ypening in a
shape larger t cross-sectional shape (or the outside diameter shape) of the, tip section of the
protrusion p%arlt%?%ﬂ%'t%ueﬁj%(%as}]&ae gﬁeﬂé foc ?é%m é%rg}tﬁ? Sﬂﬁghin‘gés %Opnéa%ftﬁiem&)%tf}%ter electrode
150pening pashadibihaRS59401ss SISRIR48IAE0 m%@%ﬂﬁi@&%tbfé%&b&gER%ﬁ-ﬁﬁ&‘ygﬁﬁ' shape (or
the outside diameter shape) of the tip section of the protrusion part 231 in the discharge electrode 230,
in which cagg1hadimesestigrfitberopasioninnsp?sd. withe disehateelactiogs 239 may be in a
pyramid shape (the cross-sectional shape (or the outside diameter shape) is the approximately
quadrangle)earghihe dpeniegshapoopthe?20cbunté peifcidgddopganngopact?dinin thercounter
electrode 240 may be an opening in a circular shape larger than the cross-sectional shape of the
protrusion parelgtisithawlectrode 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 h&’éf'% p&?‘f‘%ﬁ ReBEECEs Y (B PERtNC R BTt 2 idaldpSeabl8srAdte center) of the

eIeCtrqge hggé Is g{ltt%%%rlgl t&gecgélll%t!:rdﬁlﬁggég e(i%%ﬁ%%'ggém at a level that does not affect

a human body can be generated by applying a voltage to the tip section even in a state
without water {(non-water supply state), and bacterial eradication and deodorizing effect
can be obtained, and should preferably be in a pyramid shape or a conical shape. Now,
when the protrusion part is formed in a pyramid shape or a conical shape, and the tip

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 ora
home electrical appliance sach 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 diréction length of the

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



69 direction) and that houses and holds the counter electrode 240. The discharge electrode 230 is
provided so that the protrusion part 231 protruding from the main body part 232 in the discharge
electrode 230 housed in the electrode housing pag225 protrudes into the counter electrode housing
part 223 via a notch part 222 such as an 5 opening hole or a notch formed in a partition wall between
the electrode housing part 225 and the counter electrode housing part 223. Now, if the cooling plate
210 is the feed-water means, there is a possibility that an electrical current is discharged between the
heat absorbing fm part 211 and the main body part 232 of the discharge electrode 230 when the main
body part 232#l41dlain’él Brage tvatergibopidie prdrasiaeed & thihd pupmseriet ABicecefitie main body
part 232 in the discharge electrode 230; therefore, in_this case, it is necessary to form an opening or a

notch, etc. (PRIFEHSVAIRTTAG rsgFamvEp i Eosp tisrratrbedy BrdigR?dorRcee it 8fttrode holding

t 220 to prevent wat lied from the feed-wat f lating inside the electrod
folding part230" F5/00 T FAATS, By TorHRR SeAGK-HSF ST et it e Sbab A biaing part 220

or the fixing j i r) ing dew
condensatio‘ﬁﬂ%gﬁegr%@%ﬁ(ﬁ%p%g?nﬁ%?éﬁgat a Oéé?&%%??&@%@&?a%?&%@%ﬁ%ﬁ%l1) from
accumulaing i ARG halding Ba220.05 e Al bedkasl 258 ke diselalge clectiode
230 in the state the main body part 232 of the discharge 20 electrode 230 is held by the electrode

holding part.226seaitey wiiapaitageaisiappliesdaibeiyeaitieidkcharge eltictiodendd@rand the
counter electrode 240, it is possible to prevent water from accumulating in the main body part 232 in
the dischargbaelé tirodes280 tieldripgtherflacired eflibtdimgnpzot ot 23Q joréveaditaaretectrical current
from being discharged from the discharge electrode 230 to the heat absorbing part (the heat
25absorbinglfisttedet23 01y mmaih Sscinousiate vae MBpdy Bsthsraebresioay apdd 7 eswekn 70 the lower

end surface 211Y of the heat absorbing fm part 211, which is the water supply means, and the
discharge efGPREETSPIR VSR RSt BT Afe MishtHoay ‘ﬁaﬁ&aébzap%fﬁ éeéeﬁ‘&sfbﬂity that an

electri(fal curreqtdis d%sch%%%%)&%egg}htggql}%évﬂﬂadsﬁtgﬁ (f??re%elrla lé)'f iﬁgﬁ%%vﬂtoaot% orbing fin part 211

and the dis&%céargelrgfelgf?o iIN'a case whiereina voltage s appli een geéischarge

electrode 230.and;fhe equpter elecirade; R4 ifwaterdtaplels:are Jp Asiale ghieing aiached to the

surface of the discharge electrode 230; therefore, it is necessary to maintain a clearance wherein

electric dischasgsripasnel-asayl andiheipragdaianvinasedeapre 43heeldpieterally be equal to or

larger than 4 mm.
but equal to or smaller than 15 times, since intensity of the discharge electrode 230 can

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
nanc-size mist can be increased in a case of applying a voltage to the discharge
electrode 230 and the counter electrode 240.
[Oi 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 3 times larger than that of what is not foam metal, ;:apiliary 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 efficientiy 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



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 formed in the counter electrode housing part
225. Additionally, a counter electrode conducting Rart 246 consisting of a hole and so on whereto a
power wire or a wire lead is connected to apply current is formed in the counter electrode 240, and the
counter electrode 15conducting part 246 is connected to the high-voltage power supply part 250 (Fig.
11, etc.) by a power wire or a wire lead, etc. [0118]In the discharge electrode 230, the main body part
232 is pressed against and secured to the electrode housing part 225 by the fixing means 260 (the
pressing méams jaddagsorritcting arepsbern 280 lings sraunivihEreisthevhesdim sodippate 282is housed in
and 20held by the electrode housing part 225, and the protrusion part 231 is housed in the counter
electrode hdBElsY palpses swpsuratokarilisg meitasciaads miflempibdatdisnesriaieans), the

pressing part 281 that contacts with and presses the main body part 232, a spring part 282 that is
elastically d%?%??ﬁ@d%‘%]ﬁ%&%‘é%sﬂ{%?%F‘é‘gs‘?ﬁﬁl%ar&@f%ﬁ%? Ngﬁ‘tﬁg?ﬁgﬁﬁi BEIARER 32 when it is

pressed.by i rﬁ?ﬂﬁﬁt@ ﬂﬁ%%@ Holf: 51.19291- means, éé e recsaslln r{gr%%%elg)r an electrode
Y TR IR

3 G . .
conductlng ans conducting part consisting of a hole ereto a power V\%re or a wire lead is

connected wiafiecHakey QliRGERREFS YBRLPRH 250:1.3BRHAD EISRIricaL fyeR and so on, are

provided. The electrode conducting means conducting part 286 applies an electrical current to the

discharge eibetdgictiOobistthecighindltage:RowritsuaRIenaMEASQoHauhedRIWEHYHE Or the wire
lead, etc. Here, the conducting member 280 needs not be configured so as to be pressed and held by

the fixing meecisc260d thepmssnpaeanshant it [s@cespteblethetthdibonshizingmtember 280 has a
spring property and is in such a shape that a voltage can be applied to the discharge electiode 230 by
interleavingoi@idadin body part 232 by a spring force from a side (in a width direction). 10[0119] The

fixing means 260 (the pressing means, or the pressin% member)isina )
[0112] * Here, m the present embodiment, the foam metal'such as titanium with pore

10 diameters éf between 10 and 800 um, and a voidage of between 60 and 90 %, etc. is
used for the discharge clectréde 230. The foam metal has dramatically larger clogging
resistance against foreign matter than a ceramic, ete. 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 | clﬁ gging occurs Is increased when the pore diameters are smaller than 10 pm, the poré
diameters should preferably be equal to or larger than 10 um.  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 %, etc. is used in the present embodiment,
different from a conventional ceramic or sintered metal, etc. with a voidage of equal to

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



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 sg'.)qe of the electrode holding part 220 from above and
holds the discharge electrode 230, or that 15prevents 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 (se@Fignti@)dormeddntrarbottbmesusfice (dhther Jideesumfane pthan2oiressess to the side of
the electrode holding part 220 and secures the main body part 232 of the discharge electrode 230
housed in téTehsdrsER I8 GisiEpaTt 225 of the electrode holding part 220 via the conducting member
280 formed of elastic b_ogye/é and a counter electrode cover part 261 that is provided so as to protrude

toward apprXimatelyt fi LR RmLesial wrd dap o St B rstriBRdsA © 5% f8%e discharge

electrode 230 2 frorp vicini% of an.approximate ﬂcjgnter in an atxgz}l direction of a sjde wall of the fixing
! rg 0rce, lesS variatio 2 ROTC mfeters Stable. an Hﬁwr ha[s 1}1% .
72 means 369 pressing means), Which covers from above at’least the part of the opening part

241 of the coyplarelesians. 240 he:ieR NP AP NG AOUNRL eleclion 40 1s Tnserted and

housed in the notch 224 of the counter eléctrode housing part 223 in the electrode holding part 220)

housed in thgseuntargjesiadeboysinagaalt o3 i tharleciades holdingpareklvand prevents dust

or foreign particles, etc. from attaching to the opening part 241 of the counter electrode 240. Here, the
conducting thandiey.(seksirgd partBahis, ifmsteiiishapadihiehsis/cdnbadedhann approdinately
equivalent thickness as the thickness of the conducting member 280 with respect to the electrode
pressing poZd8nmeeBsahsl wiiedstm pertadd fsaoond detithy diethibee 2BCtisdkOliBlskdtiicthe electrode
pressing portion 265 in a state the discharge electrode 230 is pressed by the fixing means 260 (the

pressing mé%ifs) Sifa fHe eomalictiivphbrisdieaBodahe weuneh e resishrssagams Benhducting

member 265.except the electrode conducting means conductin rt 286 is hqused).
led v1brat1%g (iuremg operagon oin tjqe regggerator ? OF an air cogfpﬁ?omr can be ?ncreas?ed, a

long per.iod of use 1s made possible, and reliability is enhanced. Furthermore, by using
titanium for the discharge electrode 230, the amount of generated ozone by corona
discharge at the time of voltage application can be reduced by resolving the ozone by
reduction action; therefore, adverse effect ona 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 atorsizing apparatus 200 that is safety and capable
of generating an appropriate amount of 0zone 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 loﬁg
period of time,
[0114]  The counter electrode 240 is placed with the predetermined clearance F from
the tip section of the protrusion part 231 of the discharge electrode 230 (similarly as in

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



[0120] Thus, the discharge electrode 230 and the counter electrode 240 are pressed 15against and
secured to the electrode holding part 220 by the thing means 260 (the pressing member) via the
conducting member 280. In a state the dischargeg ctrode 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 thP discharge
electrode 230 and the 200pening part 241 of the counter electrode 240. The predetermined clearance
F is set within the range of between 1 mm and 8 mm so that high output is achieved when an electrical
current is cohuweiedodnis themed) irdlec orttion opprad-sies tpstactintbel tisghrangsiin paf0121] The
conducting member pressing part 262 has a step with a thickness (the 25thickness that is a thickness
of shrinkage thi& (e REeRIEHEN B BingNUb R fBess s sHomsive it iisc i pepideeah maintain

elastic force when the condu ber 280 is pressed with respect to the discharge electrode pressing
portion 265 %‘f‘rﬁ{&&f‘i’ﬁ‘?ﬂé’%%ﬁ}% 1 SCEC B RotRaRgnadhy S8 (RE'BFEBEIRY means, or the pressing

member), a ' e cting member 280 in the st ortign and pressing the 5
conducting ﬁ?gﬁﬁﬁ%%%%ﬁ?ﬁi g%%%g %@‘%%‘g} 'Iigggg%eo %?8‘6’1%’515? gﬁgs%r%ée 68}%% §§§t ég main body
part 233 of the, discharaspisstRgs,2a0dsRIe sad-in i clegioda hatding:par 220,and;secured by
elastic force of the condu%ng mglsnpber 280.%(?]?2%21 F%Brthef%step part 263 (ag];r%%s%dgs{tgé% portion)
wherein a paitdigoabadpe aste Apuse tecrandpaiinginerhen28 isfopnegdp a surface on the

opposite side (a 10surface on the upper opening side of the fixing means 260) of the conducting
member  electrode 230.  The cross-sectional shape of the tip section of the protrusion part 231 in
the discharge electrode 230 may be in an approximately circular shape, and the opening
shape of the counter electrode opening part 241 in the counter electrode 240 may be in
10 an approximately the similar shape as the cross-sectional shape (or an outside diameter
shape) of the tip section of the protrusion part 231 in the discharge electrode 230, in
which case the opening shape may be an opening in a shape larger th;m the
cross-sectional shape (or the outside diameter shape) of the tip section of the protrusion
part 231 m the discharge electrode 230; or the opening shape of the counter electrode
15 opening part 241 in the counter electrode 240 may be different from the cross-sectional
shape (or the outside diameter shape) of the tip section of the protrusion part 231 in the
discharge electrode 230, in which case the tip section of the 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 clectrode 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



pressing part 262, at which part the cooling plate 210 is positioned, and which also doubles as a
positioning part so as to keep a clearance (a distance between the discharge electrode 230 and the
lower end surface 211Y of the heat absorbing fm Rgrt 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 predetelinined clearance. [0123] The fixing means 260
* (the pressingligrsmns raeé chackotsessioé hoils hrccwimise gavtedirdde hdlbindjsohat€220 in a state wherein
the discharge electrode 230 is housed in and held by the electrode housing part 225 of the electrode

holding pan®tFoshdif & Bratddaherdiintitie aretmaiybnar et b deciading Sius<as mamhedthe electrode
holdi t 220, yla.th ti Of th face i ide of the electrod
olding parF 390 AT TS EOe R CHEa R Do MR R U SHE BB daco of the water -
e BR SSRGS B SN ISR LIS IR 2L A e

discharge electrode e upper surtace prefera & smafl s6-4s t6 limi ropping velocity

of wates droamﬂagrmmwa{a{ ﬁHHﬁB’iH‘@?é]iﬁiﬁﬁ{ examnleeheben-absemingfinRart 211) to the

discharge electrode 230 or the electrode holding part 220 directly below via a space, cushion an
impact at Stpestime taé dsapRingdaihe disehal gareiectrode 436 aetberaiggiiede holding part 220 and
prevent splashing and flying out of the container and so on, and preferably be approximately 1 to 30
mm, howevérgdahaiarmeastatbeire whiohssibtbrydhapletslaceiasfiacinng te direlsugtade:ofdhe discharge
electrode 230, when a voltage is applied to between the discharge electrode 230 and the counter
electrode 24k bharabisebipgsSibmey 10t s eneitheavaareht hed b disthergsrgledttisioveen the lower
end surface 211Y of the heat ahsorbing fin part 211 and the discharge electrode 230; therefore, the

predetermirfed &BshPtasithedeBrrtd Mishsi s b At dgier FsrRisE A tans R iend surface 211Y
fth t absorbing fi t211 the djsch lectrode 230 sh ferabl ) It

argor W S A D e e BT L B R LS EoaT P S0 eA sractore

Further, as shawpiinEigs 8,309 510 4 Splasisad oLaaviding ihereoiing @@Eﬁﬁgg%%g giso applicable

to configure a feed-water méans such as a water storage tank 270 to be detac by the fixing

means 260 ke Rrassiog snerBsLriErasuatienr maks2bliale prevised ifdhealesstorage tank 270,
and since the water

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

15 [0116] Thatis, by forming a notch or an opening in the electrode holding part 220 or
the fixing means 260 (the pressihg 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 Qatei' from accumulating in the main body part 232 in the discharge elecirode
230 held by the eiec:i:rode holdmg part 220, and prevent an electrical current from being
discharged from the discharge electrode 230 to the heat absorbing part (the heat

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



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 electjgde 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 25the discharge electrode 230) and the discharge electrode 230
approximately equivalent 75 to the distance (the required predetermined clearance Z) between the
discharge electrode 230 and the lower end surface of the heat absorbing fin part 211 in the cooling
plate 210, ttiles defiivatechswtieet DdrY 198 G tasaicths[obE] ixspairbA iviEig: 18 thanvateas@piyusing the

water storage tank 270 instead of 5 the cooling plate 210, bé‘;‘orming a feed-water means cover part

269 in the flFPmEsh B RAEDRLREHAESHES 3RRSHTBERE HhiRG Beidorneathdifihg and fixing of
th t t tank 270, th lectrpstatic, atomizi tus 200 si in struct dl i
cost can, e BUINGA VST ihES SoNEke) SVESILc 25 RSB o SR AT WRFerorage tank 270 s
covered so %ﬁ;&f%éo dl'{‘ya&ﬂ%%%l %&%ﬁ@;ﬁ%@fﬁ#ﬂg ‘&%S&&R&fée% oL e water droplet 275 is

e - rt 269 of the fl 260

covered by the feed-water means cover XIng mean the pressing means), the

water dsopleti2/305QRRiNG R3ldaitacleetedanossingpatticdr.af the slraiiods.riding part 220 is

insusceptible to foreign matter such as dust, molds, etc. in the surrounding air wherein the electrode
holding partR2eandtiafixing meprss260 ithsprestingnneansidre mstaliéd:hdmge it is possible to
150btain the electrostatic atomizing apparatus 200 wherein a water droplet inside the electrode
holding parti22Baizé¢cdschikely 200y ¢hatirtyreandsisecisam aturhygienic Hemtireig orksrsince the water
droplet 275 dropping from the water discharge spout 277 of the water storage tank 270 is covered so
as to be in &iteppORihEas ém@ew%f@@wa? tbapraleiarnaiag sloptarcfoieid peeisreblbiered by the

feed-water means _cover part 269 20 of the fixing means 260 (the pressing means), the water droplet
275 droppirly PR BIESHEEE AdHSing part 225 of the electrode holding part 220 is insusceptible to

the surrounding.(influence of, air flow or te ratyre, etc, rein the electrode holding part 220 and
i E'g”iﬁ Si’l(lt%%ar ghe E e LIt ﬁolfcixéﬁ%%%%w Saoh a5 & 0%%/1,,[% cphgave o droplet 275

the fixing means-26 € pressing means) are'ins ence itis unlike

spatters somewhere due, Il &eﬁdﬁoﬁélﬁé%ﬁ%kQJPtﬁé%ox%@&’é&@&&@%’@i&'ﬁfﬁﬁéﬁﬁﬁﬁﬁ%rage tank 270

or the water droplet 275 freezes, an
counter electrode housing part 225.  Additionally, a counter electrode conducting part

246 consisting of a hole and so on whereto a power wire or a wire lead is connected to
apply current is formed in the counter electrode 240, and the counter electrode
15 conducting part 246 is connected to the high-voltage power supply part 250 (Fig. 11,
etc.) by a power wire or a wire lead, etc.
[0118] Inthe 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 elcctrode
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



76 electrostatic atomizing apparatus 200 that is highly reliable can be-obtained. [0126] That is,
according to the present embodiment, in the electrostatic atomizing apparatus 200, since the
feed-water means cover pat 269 is provided to the fixing means 260 that covers at least a part of a
pathway of dropping water between a feed-water 5 means and the electrode holding part 220 so that
water fed by dropping from the feed-water means (the cooling plate 210 or the water storage tank 270,
etc.) formed directly above the discharge electrode 230 or the electrode holding part 220 to the
discharge electrode 230 or the electrode holding part 220 is not directly influenced by the air or flow
surrounding:theistimppitighelalevhihaeovapeweropletl? A5sthaidsdiropping isd@ithsisceptible to foreign
matter such as dust, molds, etc. in the surrounding air wherein the electrode holding part 220 and the
fixing meanbigbOqthaqpessingpnbaps} 256 inspiidnalicitesad coplentasatsting.terthe discharge
electrode 230 or a water droplet inside the electrode holding part 220 is less likely to get dirty, clogging
in the dlscha?@‘é‘%ctﬂi%ei%re%%%W%ﬁ@%@?@di%@ﬁ&%&%% caffsatatus 200 that is

fank 270 (TS D AL ﬁ%aa% B PR S L BRI oL o the water
supply gne w n “glgctn%l%l gurre |st tcﬁsg 9%%11 l]tlhe dl&%h?% el%ﬁgrggteFZSO to the water

storage tan even when water I51n a state’ O attac |ng € upper surrace o the main body part
232 200f theoeklﬁgm%% aleghide 23t @&amp@ya%ﬂﬁﬁg%&@&y@l&getp& ingplgte 210 for the

feed-water means; therefore, it is also applicable to configure the electrode holding part 220 in a

container shapex e fgeprsitafeanatesoteibimyaymbis PEBsikle ierimainiaioe siates halaater is
constantly accumulated in the main body part 232 of the discharge electrode 230, and stably supply

water to theapiatreshohapart 28k ahdrcpphist @6banlisehstablyisprayed Foytneriedsmgtizcase of

installing the cooling plate 210 in the
main body part 232 by a spring force from a side (in a width direction).

10 [0119]  The fixing means 260 (the pressing means, or the pressing member) i in a
container shape, consisting of an opening portion 266 (see Fig. 14) formed ina béttom
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 fmﬁz 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 electrode 230 housed in the electrode housing part 225 of the electrode
hoiding part 220 via the conducting member 280 formed of efastic 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



77 fixing means 260 (the pressing means), by configuring the water droplet 275 (dew condensation
water) dropping from the heat absorbing fin part 211 to be covered in an approximate closed state by
the fixing means 260 (the pressing means), etc., the equivalent effect can be obtained. 5[0128]
Additionally, as shown in Fig. 17, by forming a fixing nail part 268 that protrudes toward the outside
direction in the fixing means 260 from the side wall, and forming at least one fixing depression such as
a depression, a notch, etc. in the side wall of the electrode holding part 220 in a position opposed to
the fixing nail part 268 so as to form a fitting structure wherein the fixing nail part 268 of the fixing

means 260 a4 BHPddeRyengarsh wkicheessisHtam ahommdeatghesvirfdhned in the side wall
of the electrode holdin rt 20 by pressing. the fix eans 260 in_the direction of the electrode
holding par’220™f %arpgg‘sagﬁé% %ﬁﬁé’é%ﬁ%%%%%?%ﬁﬁ%&f&%&fﬁ&?fha“r%8%% 588%He conducting
member 28 i Clr de, 2 he.coun ctrode 240, and the electrade holding part
220 by a sir%ﬁ%ﬁgggr%%%%%cé (é:)%ftggl gr)%céglet%ﬁtgoggéitsl %fc?rgpg%uéﬁ r gﬂ ();/t%’y "ﬁ%ﬁ‘f@n&essing the

~fixing meaﬂﬁa@@.@@fiﬁltﬁé%‘-}e?é{i‘acf@ﬁé!&%i%%&ﬂ@é&%@ﬁ&@i@lﬁ%%ﬂé?@ﬁ%H@E&%&Qg%ﬁ attachment or

incorporation of the kit component to a home electrical appliance such as the refrigerator 1, an air

conditigner, 22 odttReopplianseidian paEioumes:easily dQLalkAaearsing tes e preaent
embodiment, since the distance between the water 20discharge spout 277 (the feed opening that

feeds waterditsitimgite hammestogaget ko2 7ietonthecdidettarde 2@ ctride: 2380 ohdoetingter storage
tank 270 (the feed-water means) and the discharge electrode 230 is set to have the predetermined
clearance ZifBbRinEesHEPaTh A0 A bcis Actesctmpeuhivate parepisity frormmpexivatelydischarge spout
277 is not fed to the discharge electrode 230 ar into the electrode holding part 220 due to influence

250f the suffSHNHY EHCBRaSPEtREReTs of fae andieing sasmbsr 280 ArEh pepsstie that 78

electrode pressing portion 265, and at least a part of the conducting member 280 is
10 housed in the electrode pressing portion 265 in a state the discharge electrode 230 is
pressed by the fixing means 260 (the pressing means) via the- conducting member 280
(11 1s desirable that the almost entire condncting member 265 except the eiectrodé
conducting means conducting part 286 is housed).
[0120]  Thus, the discharge electrode 230 and the counter electrode 240 are pressed
15 against and secured to the electrode holding part 220 by the fixing means 260 (the
pressing member) via the conducting member 280. In a state the discharge electrade
230 and the counter electrode 24¢ are secured to the elecirode holding part 220, the
predetermined clearance F is provided between the tip section with an approximately
quadrangular surface of the protrusion part 231 in the discharge electrode 230 and the
20 opening part 241 of the counter electrode 240. The predetermined clearance F is set
within the range of between 1 mm and 8 mm so that high output is achieved when an
electrical current is conducted and that a large émc;uni 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



conveys water supplied from the feed-water means is unnecessary compared to a case wherein the
feed-water means (for example, the water storage tank 270, etc.) is installed in a separate place
distant from the electrostatic atomizing apparatus200 and water is conveyed from the feed-water
means to the electrostatic atomizing apparatus 200 via a Swater passage by a water conveying means
such as a pump; therefore, a home electrical appliance such as the refrigerator 1 or an air conditioner,
or an appliance simple in structure and low in cost can be obtained. [0130] Further, by placing the
discharge electrode 230 to form the predetermined clearance Z directly below the water discharge
spout 277 ot tatbickaspab®abean Xrontearlashy fRtey Patsiyis s wd eI etk Q70 in a
detachable manner wijth the fixing means 260, the conducting mer%% r§f80, the discharge electrode
230, the coREF AIEARIER FACPE IHE BIEE sy PRGBS P236 TS St EoibRent in a state

wherein th re posi ioneE 0.as to form t determined clearance Z, water draplets dropping
flom the watdr S e 3o D B e e e L R e

structure, agdifutthgh-fesemBlkeilicienayand neialing sliciRRrey-arRiipRiqy e dadn addition, in a case

of using the cooling plate 210 in place of the water storage tank 270, the cooling plate 210 can also be

secured to hmdixiagrans2 S0(tharpipsaing meashing Blainrlkhatiig gisebargsselectrode 230 is
positioned directly below the heat absorbing fin part 211 so that dew condensation water that is
condensed @8 inaat teaist e Bt abs dikihgrfin gartr2dd 28D thepooatihy phatel&ifdalls to the discharge
electrode 230 directly. In this case, the distance between the water storage tank 270 or the heat
absorbing fi¢sare PRIt 330 2hé Eivehd hychsiaisge 280hs sounsins enanlys 336-predetermined

clearance Z, Setting of the predetermined clearance Z is as described above. 25[0131] Here, since the

main body $&H#2B2 SPIMEHREHARE AR (b oS FRBCSI GRS S FeB T thE cial direction,
and a short st]la e nt'h'éhg ?gﬁ%%%he%lg&gggégfgog%%tﬁg%g%gIgoﬁtéggp?ggagé%%rigégon, or the thickness

direction), the Sl oS appara accor 8iment can be

iC“ ;r;ag'gg ni]”e %&?i@e‘%%' (REHRES SHAERS IS SEHING WA RPN R 5%%%38&%&%&5%@96

pressmg part 262, at which part the cooling plate 210 is positioned, and which also
doubles as a positioning part so as to keep a clearance (a distance befween the discharge
electrode 230 and the lower end surface 211Y of the heat absorbing fin part 211 in the
cooling plate 210 (for example, a distance (the 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 1s 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



5side walls forming side surfaces of the storage compartments, and the partition wall 51 (a partition
plate) that separates between the storage compartments in the refrigerator 1, or a small part in the
depth direction in an air conditioner, etc., and a hoyge electrical appliance such as the refrigerator 1,
the air conditioner, etc. or an appliance can come down in thickness. Further, since the main body part
232 is elongated and the surface 10area is made large, water such as dew condensation water,
supplied water, etc. can be received by a sufficient area, a sufficient amount of water such as dew
condensation water, supplied water, etc. can be supplied to the protrusion part 231 by capillary action,
and further, 2sRiE el A B8y 398 he SehsmslaebiadentP thdbsumaeesuriaas haadkd large, even when
a slight foreign m%géexistzin water and js attached tq the surface of the 15main body part 232, water
[

passes throllt & Void iridige & HRAMNHOUY PR BLAPHE dEtn& it BBt to the
protrusion part ﬁé} \é\ghhc@r%% ‘%?fti,lva%égtu%%fw‘tgr’ ﬁ%atr@%ﬁ ﬁg}]gﬁ/g igg{i%{i% er@g%gr in the dew

condensationp\ﬁ ror supp er IS unnecessary, an eleclros alo |zc%ﬁg apparatus

200 and a heme AiReUICataARAIAARS 1AL A6 HRRARISAL AISEN2RING 1AARe3IZE Mistuiin a warranty

20period (for example, duration of use of 10 years), low in cost and highly reliable can be obtained. In

this casp, thadenathiribs,axab dicestiomatihesmssoesinnakshaasRidheg mainhedy part 232 in
the discharge-electrode 230 should be set to such a degree that the size of the surface area capable

of supplyingmdgterventhselpriatig sishfiyan 231 «daheheersuredd yosuppasipgfatgigrbamatter in water in
the warranty period (for example, 25about 10 years) of a product. 80 [0132]Further, in respect of
installation epprexartelydiaeicGomibinycapharatodPosiatineavitdhmaler oolylqianr@32 is made to have
an elongated shape and is small in thickness in the depth direction, even when the protrusion part 231

is arranged ¥625PRIGE TG HeastaibaitichareeralceRansAal.anbsp provdasids marbehial direction) from

between the discharge electrode 230 and the counter electrode 240, there is a possibility
10 that an electrical current may be diécharged between the lower end surface 211Y of the
heat absorbing fin part 211 and the discharge electrode 230; therefore, the
predeterﬁ}ined clearance Z between the water supply means (for example, the lower end
surface 211Y of the heat absorbing fin part 211) and the discharge electrode 230 should
preferably be equal to or larger than 4 mm where electrical discharge does not 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 siorage 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



5the main body part 232, 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.; hawever, the thickness in the depth direction can be
“made smaller when the protrusion part 231 is arranged to protrude in an approximate upper direction
or an approximate lower 10direction 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 theduBEstimesithe rsturag eredwkennived clsamnse frbremshipdipairsans, 15and the
electrode holdin 20 that secures.or houses the discharge electrode 230 is made to be in the
container sif ﬂﬁté%sfgeaéé 68‘%%%%%‘?’8%%% ﬁ?é)rf }Eﬁ%w e ﬁ%ﬁ\“gpﬁﬁfe%]a?ﬂ B5&) P 232 of the
discharge electr 230 in.a rectangular parallelepiped shape or a planar shape with a width (in the
present emg%%f%%%ﬁ%;gﬁ%&%%&ﬂ%& f%?%er{e)%tgﬁn{éajar parallelepiped having an approximately

square shapey 31 208 sl ity awisih X3 a0 ailengihwigd: apd Ly ingtaling themain body part

232 so that the upper surface with a width is set to be approximate horizontal (it Is also acceptable that

the maih bady pamiR3gskahtly slanissand tbedskbisreanitseLplignaothamSraea eas:Lor example)
at the time of installation, the electrode holding part 220 needs not be formed in a container shape that
is capable dadtunputating wedss) amtby i=2bonlynpedssanygttiaidhe elecfrode sbikingapart 220 is in a
shape (a discharge electrode 81
storage tank 270, the electrostatic atomizing apparatus 200 simple in structure and low
in cost can be obtained. Further, since a water droplet 275 dropping from the water
storage tank 270 1s covered so as fo be in an approximate closed state or at least a part
10 of the water droplet 275 is covered by the feed—wétcr means cover part 269 of the fixing
nieans 260 (the pressing means), the water droplet 275 dropping inside the electrode
housing part 225 of the electrode holding part 220 is insusceptible to foreign matter
such as dust, molds, etc. in the surrounding air wherein the electrode holding part 220
and the fixing means 260 (the pressing means) are installed, hence it is possible to
15 obtamn the electrostatic atomizing apparatus 200 wherein a water ﬂ:oplet 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 ﬁhe water droplet 275 is covered by the feed-water means cover part 269
20 of the fixing means 260 (the pressing means), the water droplet 275 dropping inside the
electrode housing part 225 of the electrode holding part 220 is insusceptible to the
surroundmg (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



fixing part) capable of fixing the discharge electrode 230 (for example, the main body part 232). In
the present embodiment, the discharge electrode 230 consisting of the main body part 232 formed of
foam metal having a three-dimensional net structl,}rfg, and the 5 protrusion part 231 whereto water
attaching to the surface of the main body part 232'ts supplied by capillary action, the electrode holding
part 220 that holds the discharge electrode 230, the counter electrode 240 placed in the electrode
holding part 220 so as to be opposed to the protrusion part 231, and the water supply means (for
example, the heat absorbing fin part 211 or the water storage tank 270) that is placed directly above

10 the maircheodyspatt 280fithesischaigdetastiotie: 3G di-3ippiy Beadbtatadhe discharge electrode
230 are included, wherein the main body part 232 is in the approximately rectangular parallelepiped
shape elond@t&dlin theetidatavediigripitheuhisartherdindensioniofith eleppetaswrdsosinaging the planar
shape is made large by making the width larger than the thickness, and further, the dimension that
receives wa?@aéaﬁao?é)ﬂa@ri@%@sgw SIS SRieTBYCRTIStaNNE B2 Afhinmouisshit s tisgeacaie upper

surface that receives water js set to be approximate horizontal. [0134] That is, although the water
droplet 275%‘%%8%%%48%&@?&8%@@%g&fﬁ?@%tﬁ’%ﬁé B o ?5%}“(3’2@2 of the discharge

electrogg 230 directéyﬂ?gé?wg%w 2 Upper g#é%iﬁ%%;ott e t%%% b;%g)é ﬁg{éﬁﬁ%@é}g Hif eshape having the

surface’in tﬁ%e%aaﬁlpromma square e wi , and is installed to

be approxinale Az ial %@%&ﬂﬁ%ﬁ%‘?@m Walgr waRle.ditectivreesived iy thesupper surface of

the main body part 232 in the planar shape, and the water falling to the upper surface is immediately

absorbed ingiderfhepoiaitHe e Rat-23e:frode the stifiect-RyRMllan astiam@nd isssupplied to the
protrusion pan 231. Therefore, in this case, the 25shape of the electrode holding part 220 needs not

be in the cafitalnegeshiapeosinlattbe titeletactio delfnlding: pafl 220 nieddynotaentyiiate water, and
since the electrode holding part 220 has only to secure or hold the main body part 232 of the
discharge efecaibde 80 swhandie shsclipppip svarserd top pirigriornian e 10aher storappnank 270 is too
large and cannot be absorbed inside the main body part 232, it is applicable to form the water 5

dischdi§e sPOLCERIEIEH) RirisPcaAtse W ALY mUdh S5 tHeMotEROIE BB SHIREEHD, in the
lectrode hqldi 2 dt I |, a discharqi i I t ide of th

water dicch BB ETOE OF BB R aah FEIETh NEH D50 e AR OBy AL ean be discharged

fo a lower pgt fiom 5@@&&%@5@%{%&%%&% e RBRt PALAEASS NG yNaleL g diRgharged outside of

the electrostatic atomizing apparatus
inside the electrode holding part 220 is less likely to get dirty, clogging in the discharge

electrode 230 can be prevented, and the electrostatic atomizing apparatus 200 that is
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 sforage tank 270
~even when water is in a state of attaching to the upper surface of the main body part 232
20 of the discharge electrode 230, in comparison to a case of using the cooling plate 210
for the feed-water means; therefore, it is also applicable {0 configure the electrode
holding part 220 in a container shape to accumulate water. In this way, it is possible to
mainiain a state that water is constantly accumulated in the main body part 232 of the
discharge electrode 230, and stably supply water to the protrusion part 231, hence mist

25  can be stably sprayed. Further, also in a case of installing the cooling plate 210 in the



10For 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) Hgre, in a case in which the cooler compartment 131
wherein the cooler 13 is 15housed is arranged in the vicinity of the rear surface of the storage
compartment (for example, the refrigerating 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 cHBIBE PER QU SRRAISHOR PRSP HEHSS oV dRRHPMELZ04 (5¥tainer) capable of
lati t tely, f the h f15 ing the defrosted wat

sl et e S R —

200 via a defigsted Watqr coyeuing RarkIgrmad.of %Ht&ﬁ%{ntg#g%%ngg%g%t%a%!eary action, etc., the

defrosting electrode  holding part™152 can also serve as the e ing pail 220 inside the

storage 25cQuRarmensdnereiRrsxifigeg.is no need to provide the electrode holding part 220 inside
83
5 [0128] Additionally, as shown in Fig. 17, by forming a fixing nail part 268 that

protrudes toward the outside direction in the fixing means 260 from the side wall, and
forming at least one fixing depression such as a depression, a notch, etc. in the side wall
of the electrode holding part 220 ina position opposed to the fixing nail part 268 so as
to form a fitting structure wherein the fixing nail part 268 of the fixing means 260 (the
10 pressing means) is fit.into or caught in the fixing depression formed i the side wall of
the electrode holding part 20 by pressing the fixing means 260 in the direction of the
electrode holding part 220, it is possible to integrally secure and hold the fixing means
260, the conducting member 280, the discharge clectrode 230, the counter electrode 240,
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 doés not occur that water dropping from the water discharge spout 277 is not
fed to the discharge electrode 230 or into the electrode holding part 220 due to influence

25  of the surrounding air or a flow of cool air, a feed-water means or a water passage that



the storage compartment, and thither, the cooling plate 210 is unnecessary, hence the refrigerator 1
low in cost and simple in structure can be obtained. [0136] Here, the heater roof 151 is provided to
cover the above of the defrosting heater 150 so thg¢ defrosted water falling from the cooler 13 does not
drop over the 5defrosting heater 150 directly; however, the size or the volume of the defrosting
electrode holding part 152 has only to be a size or a volume at a degree capable of acquiring an
amount of defrosted water required for mist atomization, hence the size or the volume should be
detelmined in consideration of the number of defrosting or defrosting time, etc. Further, since it is only
necessary f6PRNEYEfEEtIgralet ffodbtho RSRINg panetBitd ReRRs WasizeoBmaTvd iinaeasea degree

capable of acquiring. th ount of defrgsted water required for mist atomization, the defrosting
electrode h&’nﬁﬂalﬂg}?‘f %gﬁ RELINEED rﬁm%ﬂfﬁ@’WFfo?@%%ﬂé%ﬁﬁéﬂ%ﬁ@@i but has only

o be provided .ot 925t . part ol e heter 091451, The deftosting slegijode noing part 15215

. i as
provided above tHe Redter Foo 1, and there Is'no problem frosted water

accumulates and@uarlimis. Hoss e delissiRANaieLis disthatien oy Iadle I g deftpsted water

discharge spout provided below, hence a response at the time whe water overflows

from the defsasting:alastndedhaldinthPerinbSRdeny RRaCessamanddheoreiigeratosidcigwin cost and

simple in structure can be obtained. Here, in the present embodiment, since the defrosting electrode
holding partapbRativat dthecehasfipiosted waiar(thahdftenddyopsnag kiate eihipdsthdropping from the
cooler 13 is used for the electrode holding part in the electrostatic atomizing apparatus 200, the
deftosted waliaicisrofieh lowilisctest bynthe dldfiostng electrode holding part 152 in a state of frost, and
since the frost gradually melts, the defrostin%’gflectrode holding part 152 can keep the defrosted water

for a long tintd 3¥her&rsHeercbe logiam thedlisrbansrcistndeaitshiosiomapitinmaedsisemincday, defrosted

water can be kept in defrastin i
Clearance ih (FII'GCJY%B{O‘% the water discharge spout 277 of the water storage tank 270,

10 and by integrating the water storage tank 2?0 m a detachable manner with the fixing
means 260, the conducting member 280, the discharge electrode 230, the counter
electrode 240 and the electrode holding part 220 into a kit component in 2 state wherein
they are positioned so as to form the predetermined clearance Z, water droplets
dropping from the water storage tank 270 can be directly dropped to the discharge

15 electrode simple in structure, and further, assembly efficiency and installing efficiency
are improved. In addition, in a case of using the cooling plate 210 in place of the water
storage tank 270, the cooling plate 210 can also be secured to the fixing means 260 (the
pressing means) in a manner that the discharge 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
electrode 230 directly. In this case, the distance between the water storage tank 270 or
the heat absorbing fin part 211 and the discharge electrode 230 should be set to be the
predetermined clearance Z. Setting of the predetermined clearance Z is as described
above.

25 [0131] Here, since the main body part 232 of the discharge electrode 230 has an



84 electrode holding part 152 for a long time, and it is possible to stably spray mist. [0137] Especially,
by using a heater of a black medium such as a carbon heater, etc. for the defrosting heater 150, which
is a defrosting means, since frost on the cooler 13-gan be efficiently melted from the surface or the
inner surface by radiation heat transfer, 5the rate at which the frost attaching to the cooler 13 drops in
a state of frost gets lower; therefore, there is no possibility that defrosted water drops to the defrosting
electrode holding part 152 only in a state of frost and does not drop in a state of water, and cannot be
used for electrostatic atomization_ Furthermore, since the defrosted water drops also in a state of frost
moderately, lgBgpérst Sangurityerasie direeidutr aathel sherethaan Baheclesph freataefissting electrode
holding pat 152 for a long time, and mist can be stably sprayed for a long time. hi addition, by using a
fitting type hEREER BhERIL ARG QP PERLEERIIN oS o AT DS TOHETRR L LR ¢ el 588y means, since

heating from the.side of the coﬁ r 13 is,also possible, the frost attaching to the cooler.13 can be
heated from the MNer Side. Eﬂ%e ﬁ\ﬁ% r%(;ia F?%%op{ﬁ%e%tu Eﬂr{) 8,@31 ?fﬁec o '(%Sﬁlgg el W‘gh is the

Loaefrosting, ifalff &l RN AR sk astibied A dalinglo s deffoniino erectrode

holding part can be set as needed. For example, in this case, by a user setting by a switch, etc.

providegl ongthe ﬁ@mr@rﬁﬁa@h@@,ﬁff@%&hﬁm@ag@&&ﬁﬁgﬁﬁmﬂw{%%%ﬁ%m@mlling an

applied voltage and a timing of voltage application, etc. of each of the fitting heater and the defrosting
heater, predetpsmiiiedy20edl efaostpariraddietivatisie quire termpistatamizationcingeroderate can be
kept in the defrosting electrode holding part 152 continuously for a long time, and an effect that mist
can be sprageel smelepstabiyhs daptdidedcfios 38 muathemditivats caccedtableto ¢hclugela hot gas
defrost circuit that directly passes a high temperature refrigerant in a refrigerating cycle in the cooler
13 and 25p&PRiRISarB s Rb St tHEctHsIch 1B witiond LSRR dsRBSRRYNEREBATIDetC. as a

down in thickness. Further, since the main body part 232 is elongated and the surface

10 area is made large, water such as dew condensation water, supplied wate;r, etc. can be
received by a sufficient area, a sufficient amount of water such as dew condensation
water, supplied water, etc. 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 thre surface of the

15  main body part 232, water passes through a void mside 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 I8 unnecessary, and the electrostatic atomizing apparatus 200 and a home
electrical appliance that are capable of discharging nano-size mist within a wan;anty

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 23§
can be ensured by supposing foreign matter in water in the warranty period (for example,

25  about 10 years) of a product.



85 defrosting means. [0139] In this case, it is acceptable to make up a refrigerating cycle by
connecting in series the compressor 12 that compg sses a refrigerant, a switch valve (not shown in the
diagrams), a condenser that condenses the refrigerant compressed by the compressor 12 5(not shown
in the diagrams), a decompression device that decompresses the refrigerant condensed by the
condenser Yém shown in the diagrams), and the cooler 13 that generates cool air to cool the storage
compartm&htdlby SPaEFEiAE RRE PEfAtTRIARTIRICBR fiTEESMIR i oREZHECORBIBSSBh device, and to
attach the hot gas defrost circujt that performs defrosting of the cooler 13 by bypassing high

tem peratﬁ%CFe%?dﬁmogéfﬁ%%??ggéﬁ}Bﬂ‘/'etﬁﬁ eéSﬂ%%é%é’gpeﬁl%stﬁ‘@a(l,lol&g?%e\?fd’ihe switch valve,
and passitrﬂg éheﬁ‘é%ré Ctgomnperaty)vrhee nr%gggerant gas argcoﬂlolrsessglg g@/téhe compressor 12 to the cooler 13.

[0140] When thE 0t gas defrost Circti (ﬁ%léu%ypgss circuit) 1S meluded in this manner, in a case of

performi”%&?ﬁé%%%% %&W&E&%@& & %‘é%irtn%@e" J:Vaﬁaéﬂc’%%ﬁ%%%@gzﬁlgﬁﬁ?r%géz%&% and high-voltage

refrigerant compressed by the compressor 12 15directly to the cooler 13'in t ot gas defrost circuit

withosit pagsing thedyghstesmperapyeaed ol eliage religrrankioih e fandansgy. itis possible to

melt frost from inside of the frost by heating frost attaching to the cooler 13 from the surface of the

cooler 13Ry: highrismperati s safigared, wndafeamdefosting.fficiontly dxa short time. 20[0141]
Additionally, by using a heater of black medium (a glass tube heater, etc.) such as a carbon heater

capable ofdilstggvedidiaabhadabiraasaissineasibe seconthlelresitagmcanstegetber with the hot gas
defrost circuit (the bypass circuit) as the second defrosting means, it is possible to melt frost more
efficientlytiiithissdase; dpptisingthe deftosting heslier 458, tvhjchiissitrepgeiidsdefrosting means, also
as a heating 25means that heats frost or defrosted water inside the defrosting electrode holding part
152, 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 walis, the ceiling wall, the partition wall or an installation place
small in depth, etc.
[0133]  Inthe above, the water storage tank 270 is used for the water supply means,
15 and the electrode holding part 220 that secures or houses the discharge electrode 230 is
made to be in the container shape so as to be able to collect water; however by
forming the main body part 232 of the discharge 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 instailing 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 siant is equal to or lower
than 3 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



86 unnecessary to provide a heating means separately, and the refrig cost and simple in structure can
be obtained. Here, it is also acceptable to use a bypass piping in the hot gas defrost circuit (the bypass
circuit), which is the first defrosting means, for a hgating means to heat frost or defrosted water inside
the defrosting 5electrode holding part 152. In this way, it is unnecessary to provide a heating means
separately, and the refrigerator 1 that is inexpensive and capable of collecting defrosted water
efficiently, and further, spraying mist stably can be obtained. [0142] Here, as for energization control of

a heating means, a mist spray switch 60e for actuating the electrostatic atomizing apparatus 200 is
formed in th@é%%ﬁ%ﬁ)&??égb 0% Hgfﬁc&aﬁﬁ?@ﬁ%&w&@%’éﬂm&&a%% §Hbor (for
example, th zﬁ?fﬁ rating compartment door 7) that is provided so as to cover an opening of a front
surface of a'storagé compartment (for example, the refrigerating compartment 2) in the refrigerator 1,

and the heating mea'ﬂ§tﬁ@%r@?&ﬁ%ﬂﬁ;&ﬂ&é’nﬁcﬁﬁyglg%f?ﬁﬁ? R HPUIENGA% 4hi appycable hat

the electrostatic atomizing apparatus 200 is energized or a predetermined time when the mist

spray switcth&feps-contraliashdas fapivilatearetdiige 60 aligurRGH SHCh-A.FANIRY that a user can

arbitrary set an operation time within a range of a predetermined time. Further, it is also applicable that
the heafing premsids ppe 23t o/ balidoraa:pradeiarin det Kone e 6OMNHRGHO Bt aPering or closing of
the opening and closing door of the storage compartment wherein the electrostatic 20atomizing
apparatus 200psicaSs feiayraienisheedlectividedolivater tRa0 dhnehalrgidatidisciiergeof the heating
means may be set by an experiment, etc. beforehand, or a user may arbitrary set the time by oneself

within the g BRee hréveRmi elitideRl rlasddabretaside holding part 220 5o as o

be opposed to the protrusion part 231, and the water supply means (for example, the
heat abserbmg fin part 211 or the water storage tank 270) that is placed directly above

10 the main body part 232 of the discharge electrode 230 to supply water to the discharge
electrode 230 are included, wherein the main body part 232 is in the approximately
rectangular parallelepiped shape elongated in the axial direction, in which the dimension
of the upper surface having the planar shape is made large by making the width larger
than the thickness, and further, the dimension that receives water can be increased in

15 size by installing the main body part 232 so that the upper surface that receives water is
set to be approximate horizontal
[0134]  That is, although the water droplet 275 supplied from the water storage tank
270 falls into the main body part 232 of the discharge electrode 230 directly below, the
upper surface of the main body part 232 is in the shape having the surface in the

20  approximately square shape with the width X3 and the length X2, and is 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



[0143] In this case, an end of the defrosted water conveying part formed of felt, etc. 25is allocated in
the defrosting electrode holding part 152 via a filter, and the other end of 87 the defrosted water
conveying part may be directly connected to the elggtrode holding part 220, or may be allocated inside
the electrode holding part 220 when the electrode holding part 220 is provided in the storage
compartment. Additionally, by setting that defrosting of the cooler 13 is performed periodically (for
example, at least once or more 5times per a day), lack of water supply to the electrostatic atomizing
apparatus Zogé%ef%not occur, and water droplets made into nano-size mist can be stably supplied

inside the st ArisRsRant tirisreednrofdrigaralen YRiGH A8l sinsetibn dsetwstsibeldinapartment 131

or the cooler 13 i art from the storage.compartment wherein the electrostatic atomizing apparatus
200 is instalfé%q(%@gas onlylo Sccureé)é%ﬁi\évhgéﬁnﬁ%% 8%2%&%’%%@?‘%%?@?%% electrostatic

r example, ina ca

atomizing apRaraius,210 dsnstaled. %p@gg%ré%% pper. Qtaegbt%%d tqaenﬁ%o)gr. compartment 131 or the

cooler 13 is placed in a rear surface ofr a st compartment in Hower pa tfsotP‘i]n %Ease in which the

storage comparbateRt WEsRIRtASRRE YRS IAks @mizgﬁgﬁq@@%&%@t%ﬁﬁ%ﬂe@ Jgced in a

lower part of the refrigerator 1 and the cooler compartment 131 or the cooler 13'is 15placed in a rear

surface of aditotage sponpailriety inad uppbs pRELeihE feifigeatoildn biampkingdhg defrosted water
conveying part to have a structure capable of making use of capillary action, or to use a material, etc.

capable of nifalinglerieodt baplitgyactidn, wdter canrbelgtably sdppliegiotheelepiroktatic atomizing
apparatus 200 without any difficulty. Further, when there is a possibility that water inside the defrosted
water 20corRsyfHig pidf Hidbs ewtnridisghpneamettofide sl trsls beddingding 228herdefrosted water
conveying pa%%t ag least in an area where freeze may occur by providing a heat insulating material in

|

the surroundiSg Sri8 &8 b ﬁ%ﬁ%%?gdwm&%@ HerbpRebeiRfig tidbgenainteriiater
conveying A58 QPALINGHE DA MALHA SlsRaHlon.Wal and 20 011 o apparatus 200,
10 For instance, in a case of an indoor unit of an air conditioner, the water can be |
discharged aldng 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 eiectmstatic atomizing apparatus
200 1s installed, as shown in Fig. 2, by providing a defrosting elecirode 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 pa:ft in a shape (for example,
20 acontainer) capable of accumulating water separately from the heater roof 151), and
supplying the defrosted water accumulating inside the defrosting electrode bolding part
152 to the electrostatic atomizing apparatus 200 via a defrosted water conveying part
formed of a filter or felt, etc., using capillary action, ete., the defrosting electrode

holding part 152 can also serve as the electrode holding part 220 inside the storage

25 compartment; therefore, there is no need to provide the electrode holdmg part 220 inside



25[0144] Especially in a case wherein the refrigerating compartment 2 and the 88 vegetable
compartment 5 are placed in the upper part of the refrigerator 1, a cooler for the refrigerating
compartment and a cooler for the vegetable compggtment are also placed in the upper part of the
refrigerator 1 aside from the cooler 13 for the freezing compartment 6, and the cooler for the
refrigerating compartment and the cooler for the 5vegetable compartment are allocated in a back side
of the refrigerating compartment 2 and the vegetable compartment 5, since the defrosting electrode
holding part 152 is provided in the %gger rear surface of the refrigerator 1 (the cooler for the

refrigerating X HBAFHISHPATRTAE RSLILFRSH1HE (RYMaBlate ohibarmsaesrE ahereaderin the back side
of the refrig%%tiié@ago%%gg%ecrg %gla% itgg@%/%getab!te com %&?{eﬁ% ), when the 10electrostatic

atomizing appa StUs. i< IRStal e rig‘gf%‘fﬁ% 2 or the vegetable compartment

5, the lengti s grrangement QLA A SISd MRIRAAREVNGRALSA P, Sliopshed and smplifed,

and the refrigerator 1 low in cost, simple in stfucture, without problem even when d&frosted water

overflows cagape okianes d6iL4a Viadplie iRt astal6IAIAMIFINg AP RAIFIR. 200, a mist spray

switch 60e for actuating the electrostatic atomizing apparatus 200 is formed'in the control panel 60
installed in therfrainghurfacd i direopieriiogand, chesing clane (foraxasmple démsefigerating
compartment door 7) that is provided so as to cover the opening of the front surface of a storage
compartmeslegopdsdeibie, i 16/ beratintebmpsivement 2)ude it thixgefeigapaltr df and the
electrostatic atomizing apparatus 200 can be actuated by controlling the mist spray switch 60e. It is
applicable tASHHRES B Featie Ldefaistery v paretuised dor imishateiaet onleorathrstrstermined time
when the m{ﬁt ?ﬁ%‘% svi/itcp Oe,is controlled, or the electrostatic atomizing apparatus 200 is operated
only for a s&LGMEBY SOAHY i ARS8, R deBHPL ) LBE ARahsE 2t dFEN S Rthin a range of a

25predetermipgddimanfcuifer #hinalseaRnl bl hatlis 5 IRcHesialc alomiring, §9

10 holding part 152 to have a size or a volume at a degree capable of acquiring the amount
of defrosted water required for mist atomization, the defrosting electrode holding part
152 needs not be provided in the whole area of the heater roof 151, but has only to be
provided in at least a part of the heater roof 151, The defrosting electrode holding part
152 is provided above the heater roof 151, and there is no problem even when too much

15 defrosted water accumulates and overflows, since the deﬁ*os‘;ed 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 I 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 caoler 13
is used for the electrode holding part in the electrostatic atomizing apparatus 200, the
defrosted water is often collected by the defrosting electrode holding part 152 in a state
of frost, and since the frost gradually melts, the defrosting electrode holding part 152
can keep the defrosted water for a long time. Therefore, even when a defrosting

25  operation is performed once a day, defrosted water can be kept in the defrosting



apparatus 200 is operated only for a predetermined time in conjunction with opening or closing of the
opening and closing door of the storage compartment wherein the electrostatic atomizing apparatus
200 is installed. Also in this case, it is applicable tigat an energization time of the electrostatic atomizing
apparatus 200 may be set by an 5experiment, etc. beforehand, or a user may arbitrary set the time by
oneself within the range of the predetermined time that is set beforehand. [0146] Additionally, in a case
of using defrosted water for the electrostatic atomizing apparatus 200, by making the electrostatic

atomizing apparatys 200 operate_following the end of defrosting, lack of water does not occur inside a
defrosted WS%’F@&?&&?@’&%W gﬁ% feblPBgHme 3B S PRSI B BB SRR ¥ ainly. In this case, if

the end of dﬁ]f[%gngé%(ég{a]%gr%f%%ﬁégbﬁk}%@}%{% f%]clll(Ch et' : Lﬁﬁ tgghealgéité%é?ti%%aa:tomizing apparatus

200 may be'made to opérat & end of defrosting. But Tmhg YeH6sting starts, or

after a predgiPiFRREA e RSSes 15K SRS AGSIAHS MRS 76255, ALPaURIING a defrosiing

operation at night, it is applicable to set the 15 electrostatic atomization apparatus to be able to

operate at asy el hemendiFfsigtiesting(@rdhestaofaelosinasAtiohTng delgsting) and

before the next defrosting operation starts. In this case, since defrosted water can be used without
waitingJor the stareoitieliobtifiponthelendofidetasting thepslacirastatic Aipmizing apparatus 200
can be operated when needed. Thus, water supply needs not be fed for spraying mist, and 20the
electrostatidisrsinigiribeap paanpssioidithduisdefzistehenics drepscanhbelobiaiinecitareldit is also
acceptable that water is fed to the electrostatic atomizing apparatus 200 from a feed-water tank that
feeds wateRIFIRERA ice Ml Sausiply Wdtericaddrngob drppibeshsmafivee artyramms) without
using defro%teed ?V}/!a}téar in the defrostig%electro e bolding part 152. Further, as a water feeding means
IC

: S TR AP IPAR S 00 WiHEHEP S BES S Slg Ty e dshaeRSation water by

to the electrosta
the 90 also in a state of frost moderately, the frost gradually melts, the defrosted water can be
10 kept in the defrosting slectrode holding pat 152 for a long time, and mist can be stably
sprayed for a long time.  In addition, by using a fitting type heater that is integrally
provided with the cooler 13 together for the defrosting means, since heating from the
side of the cooler 13 is also possible, the frost attaching 1o 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 2 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



cooling plate 210, supplying defrosted water by the defrosting electrode holding part 152, water supply
from the feed-water tank, and other means, etc. can be used in combination. [0147] (Application to an
approximate closed space in the refrigerator) 5SNext an explanation will be provided of a case wherein,
as shown in Fig. 18, approximately closed containers 2X and 2Y are placed inside storage
compartments such as the refrigerating compartment 2, etc., and the electrostatic atomizing apparatus
200 is allocated in the approximately closed containers 2X and 2Y. In the present embodiment, inside
of the approximately closed container 2X is a chilled compartment 102A that is temperature-controlled
tobeina crﬂﬁgast@i‘ﬁﬂ%?%&re zone approximately from -3 to +3 C, and inside of the approximately
closed contaj gglfY \Eé sed as a vegetabI%reserv'ng container or, the vegetable compaitinent 5 that is
ina

controlled t EBRS b BETRIBNE &8 A S OB RF INE U +5 C. Here,

temperature contral of inside. of roximately clesed containers 2X and 2Y. is 15performed by the
cooling plats oD oF G b A e s mcre ot WS SreEP LRI, Tha i

since the coglipg,plate, 23Aiathsislecisiatic oz ﬁp@&@&%&é@@;@mﬁémp&)@&% heat dissipating

fm part 212 placed in the side of the cooling air trunk 50, and the heat absorbing fm part 211 placed in

the appsoximrialisiesadieaiigianis 2danshdiednsidR e Siorass spmRpalmentRigdhegooling plate

210 20has a structure to cool inside of the approximately closed containers 2X and 2Y in a direct

cooling methouibystderhdat @indorbingnirt partvalih thi kisntenyheratiube casitiol Istdifficult due to increase
in temperature, etc. inside the approximately closed containers 2X and 2Y only by direct cooling by the
cooling plat&2eGierchnditEdecoolify retsocorpetimsmsibe vhtssasippidrimiieglyasiosed containers 2X

and 2Y indirectly by cool air 25 can be combined.
decompfessed by the decompression device, and to attach the hot gas defrost circuit that

performs defrosting of the cooler 13 by bypassing high temperature reﬁigerarﬁ gas

10 compressed by the compressor 12 to the cooler 13 via the switch valve, and passing the
high temperature refrigerant gas compressed by the compressor 12 to the cooler 13.
[0140] When the hot gas defrost circuit (the bypass circuit) is included in this manner,
. a case of performing defrosting, by switching the switch valve and passing
high-ternperature and high-voltage refrigerant compressed by the compressor 12

15 directly to the cooler 13 in the hot gas defrost circuit without passing the
high-temperature and high-voltage refrigerant to the condenser, it is possible to melt
frost from inside of the frost by heating frost attaching to the cooler 13 from the surface
of the cooler 13 by high-temperature refrigerant, and perform defrosting efficiently in a
short time.

20 [0141] Additionaily, 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 bot gas defrost circuit (the bypass circuit) as the
second defrosting means, it is possible to melt frost more efficiently. In this case, by
using the defrosting heater 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,



91 [0148] Now, as for the structures of the approximately closed containers 2X and 2Y, by forming
detachable lids to upper openings of the containers having the upper openings whose upper surfaces
are opening, the containers having approximately glosed structures can be formed. The lid may be
provided in the container side, or in an 5inside refrigerator shelf 80, or a partition wall placed in the
upper part of the container, and the shelf or the partition wall in the upper part of the container itself
can be used as a lid as well. Further, in the present embodiment, an opening (a notch or an opening)
enough for inserting at least a part of the electrostatic atomizing apparatus 200 (for example, the cover
300) is formBdSHIRE PR BifRIES 18e thecebraansensanprse tlyprod the refitesdagap! Betnigen the
electrostatic atomiéing aiop,aratus 200 (for example, the cover 300), and the opening in the container is

set as small’QE FBESBIRS B sSUBHIRirARRA PRt (1ot tnhirEeareriails dnuse rebpasspart of the
electrostatic_atomizi aratys.200 is inserted in the approximately closed containers 2X and 2Y
from the op@r%)ﬁnggdlﬁ%gﬁ%fjc %Srqﬁgoosﬁgﬁclﬁb%&%%gwg S_c%lﬁg iHe %ﬂﬁe%égﬁi@ﬁf"éi&%_%‘@_%insusceptible
fo the outsidedgmasralieANThANS ARBIONMAIEN Slgsealuciitas I Slorg, inside of the

approximately closed containers 2X and 2Y are insusceptible to temperatures Gutside the containers,

temperature:idRtiae Mgide mqgmomt@%gk%%e@ﬁ%?ﬂ%@oﬂ@y HERSRReRRM controllability

of temperatures inside the approximately closed containers 2X and 2Y increases. In this case, by
configuring tepaqiyestetehmickitgaps betwde mikpcalact asialip ARMBiZIapRaMRESRA0 and the
openings of the approximately closed containers 2X and 2Y to be blocked or sealed in a state wherein
the approxiratenygEiosatcendafuehsr2spmpin @ nist stitdp tedtwbiastalled inside the storage
compartment in the refrigerator 1, the predetermined gap can be made smaller and approximately
closed, henb fHe cofamerdtcasraizations emseisticphienting msthe smiiteransydiefes and

Controllabilitiy of temgleraﬁur(is inside the ap ,roximatelty . .
of actuating the electrostatic atomizing apparatus 200 is formed in the control panel 60

10 installed in a front surface of an opening and closing door (for example, the
refrigerating compartment door 7) that is pfovided s0 as to cover an opening of a front |
surface of a storage cbmpartment (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 appar#tus 200 1s energized

15 only for a predetermined time when the mist spray switch 60¢ is controlied, 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 conjunct.ion 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 set by an experiment, etc. beforehand, or
a user may arbitrary set the time by oneself within the range of the predetermined time
thqt 1s 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



92 closed containers 2X and 2Y increases further. Additionally, since the insides of the containers are
approximately closed, humidity retention effect is obtained inside the containers due to effect of
moisture in the nano-size mist sprayed in the contgjners, and due to ozone effect and radical effect in
the mist, antibacterial, deodorizing, antifouling 5 and bacterial eradication effects inside the containers
can be attained, and these effects increase more than in a case in which an approximately closed
structure is not formed. [0149] (Application to a supercooling compartment) Next, in the present
embodiment, an explanation will be provide of a case in which the electrostatic atomizing apparatus

200 is instafRdrLRLEd CiFRGRITDEBRRAHBHe Birethripracatel doiherisgteasinpaldingnt 4, and the
switching comg ent 4 is set.a supercopling freezing (instant freezing) setting. First, the instant
freezing sw%ﬁ%ﬁn@}rﬁ%ﬁo&ﬁhﬁ’ﬁ tlee]?iﬁ ?@%p?i?@fa‘ér%’lg Pe St ol e RsEEewill be briefly
explained frﬁ’éfﬂﬁlg Wy.Of reooling. freezing, It is assumed thaf the switching compgrtment 4, which
is a storage com a%tmer%?J f%%f%g’ ?i%%%%tgﬁg}%féigoc 0 lép(rj}'?gta fr‘%‘a@?ﬁ%@?&}%ﬁ% t&’gg texample,
approximatgbfiokene AT Rl &%B?&el@‘iy%fﬂ)fﬁﬁé%mmﬁf{ﬁﬁ%ﬁ@?ﬁﬂkfaﬁe@@tt%&dop Hag switching
compartment thermistor 19, and by opening and closing the switching compartment damper 15,
temperatureiflissipatiofein SuEpeEsaaer impip roimalelrdfaifies msertinga-sieyedmuaguct in the
switching compartment 4 that performs supercooling freezing, a user 20presses a switch on the
control paneb6e-(tire dndtantefrdegilets switchinb® oaabedrepaitnenbsatestiomgwitdhiBok thdhe mist spray
switch 60e) (here, instant freezing is supercooling freezing (in order to prevent "supercooling” being
falsely recot}AT288 @eIRasHIise (Feinids refiigemenice Ny, ¢y useticashenoler expression to represent
freezing instantly)). When the instant freezing switch 60c is pressed, a detected temperature

processing ZEMEEHAEROR bridBesrrisila Kpaticliem Bk Semer srimeathasrs SpiseItis started by the

electrostatic atomizing apparatus 200 is installed (for example, in a case in which the

10 storage compartment wherein the electrostatic atomizing apparatus 200 is installed is
placed in an upper part, and the cooler compartment 131 or the cooler 13 is placed in a
rear surface of a storage compartwent in a lower part, or in a case in which the storage
compartment wherein the electrostatic atomizing apparatus 200 s 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 defrosied water
conveying part at least in an area where freeze may occur by providing a heat insulating
material in the sum:;undiﬁg, or to place the defrosted water conveying part by burying
the defrosted water conveying part in a heat msulating material of the partition wall and
SO on.

25 [0144] Especially in a case wherein the refrigerating compartment 2 and the



93 control device 30. When an estimated temperature T1 reaches around -2 to 1 C by repeatedly
calculating and estimating a surface temperature of the stored product inside the switching
compartment 4 on a periodic basis (at every predgtermined time interval), lowering of a set
temperature in the switching compartment 4 is started so that the switching compartment 4 is gradually
cooled to a lower temperature. When cooling proceeds, a supercooled state is released at a certain
timing, and moisture inside the stored product freezes immediately. After the moisture freezes, instant
freezing is performed by blowin% cool air rapidly into the switching compartment 4, or by lowering the

set temperafGrS A HEITAGTEERTS fsdlecaidRrartrerati sl theridesiaterds aepmicadotopossible, and

when the p%tsrgg}eé trt]an 'g&e mag){'sturte isdfroze : Eupg%rcoolin%f eezing is completg:sd. While the user is
manipulating the CoRtroling panel B0, Pressiig the ihStast FeRYh ot 8dA83¢Derforming control

f "instant frgezi [ 1)1 is di he cont el 60 that it is duri
netant ned Rl G SR a O SR Il R I S R R L e

"Iinstant freezing." [01 he above describes an example wherein tempera‘ture

15switching.eaipnatenest sisthermad Ridharswiiahiog sompaiinenithe misis £ 2yand
temperature detection of the stored product 25 that is put in is performed by the thermopile 22;
howevek, it isgdadlaccepiatia-hatdalexmple tastemperaiyieintherpyitchipgeampaiwent 4 is
detected by the thermopile 22, and by opening and closing the switching compartment damper 15, the
temperaturénd the wadtehlaguopaparmtehsih@Oiscbritrstieg cToat s, ibidiafspaaplditable to have both
temperature detection of the air temperature inside the storage compartment and temperature
detection offREiefraBtampErstsskesoSibraaiiestmiet bétesnelardantisyrefdereinmpile 22, which
is a temperature detecting. means. [0151]It is alsg applicable that the temperature Ti of the stored

product durfig BH BB ERLSe A Ee hin g proeekbls raaTrebiss aliosisd ivdhe drdhiue on the

control side of the refrigerating compartment 2 and the vegetable compartment 5), when the

10 electrostatic atomizingappamtus 200 1s installed in the refrigerating compartment 2 or
the vegetable compartment 5, the length or arrangement of the defrosted water
conveying part can be shortened and simplified, and the refrigerator 1 low in cost,
simple in structure, without problem even when defrosted water overflows can be
obtained.

15 [0145]  As for the electrostatic atomizing apparatus 200, a mist spray switch 60¢ for
actuating the electrostatic atomizing apparatus 200 is formed in the control panel 60
installed in the front surface of an opening and closing door (for example, the
refrigerating compartment door 7} that is provided so as to cover the opening of the
front surface of a storage compartment (for example, the refrigerating compartment 2)

20 1nthe refrigerator 1, and the electmstatic‘atonﬁzmg 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



94 panel 60. it becomes possible for the user to see the surface temperature Ti of the stored product,
and check a progress status of supercooling freezing, and normal freezing, etc. [0152] Now,
supercooling freezing (supercooled freeze) will beggescribed in more 5detail. The refrigerator 1
according to the embodiment of the present invention maintains a stable temperature environment that
is necessary for realizing supercooling stably, including a control mechanism that controls a
temperature and cool air, such as a temperature, a wind speed, an air volume, a timing, etc. of direct
blowing of cool air to a food item, a structure of a casing, etc. that houses the food item, a device or a
control 10mBEHEHT AL WW@WWWW%@%@%W%PP@&HH@ releasing of

supercooling,certainly, and a device pr a cqntrol mechanism that provides a stimulus which is
ARSI YA R 8

Q B GriRs B TEMGE SRF RIS includes a function

. OpCINNg and Cipsin the
considered necessary forrale Sing o &4 ercoo{hng.

of cooling and sesemipadarmainalning. iesring.ahaaed duelty pliecigleasaaisiRaigeoing.

15[0153] Here, supercooling freezing is divided Into five states as follows according to a food item

temperaturea energ{kibRiigeast slelgedhaderditemiemparature J6(eAHg oLy fygher than a freezing

point of the food item (2) Supercooling state: The food item temperature is equal to or lower
than 20fhe feepaingmoint dfctbecfaad, item psndiheafbach e s dhiazesdids agagmieed to be in the

supercooling state since the food item temperature keeps on declining.

range of the predetermined time that is set beforehand.
[0146]  Additionally, in a case of using defrosted water for the electrostatic atomizing
apparatus 200, by making the electrostatic atomizing apparatus 200 operate following
the end of defrosting, lack of water does not occur inside a defrosted water collecting

10 part, and elecirostatic atomization can be performed certainly. In this case, if the end
of defrosting 1s considered fo be taking too much time, the electrostatic atomiziné
apparatus 200 may be made to operate not after the end of defrosting, but immediately
after defrosting starts, or after a predetermined time passes after defrosting starts.
Further, in a case of performing a defrosting operation at night, it 18 applicable fo 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



(3) Releasing of supercooling: The food 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 25item reaches theyreezing point, a phase transition occurs (if it is
water, liquid water is 95 transfoiwed into a solid ice), and the food item remains at a certain
temperature. (5) Freezing completion and freezing reserve state: A state wherein the food item is
frozen after undergoing the process of (4). [0154] Now, freezing points of major food items will be
described. The freezing 5point is -1.7C for beef or porlc; -1.3C for tuna; -1.7C for potatoes; -1.2C for

strawberrieé‘,oéfllfag??@@%@é"ﬁﬁ]’é&“&ﬁé@ﬁ’?@%f@@ﬁ@3:@&?&9@%@&%9@?%@%. 922). [0155]
Th ' iti f teri J t ke a food i hat t
ere is a copgli |(%1epse§%§%rgm%€e_?eg&n ts?;rﬁ%lgoo%@e o%r]nﬁ%ng JS_IE?('():Q | %gﬁ%ac a temperature

equal to or lovier than ezing point’m Z¢€ Plpromoting
supercooling (lawering a temperature that is reached in a supercooling state) in the states (1) to (2), a

condition for releasing the supercooling state and starting freezing in (3), and conditions for keeping

quality of thepfopd itemedhats sitaarcoipckinzaninidkand (RinMbed-aaufficiently increased
supercooling degree (temperature difference between the freezing point of the food item and a

15tempgrature reacheéskhyisefsiseaningyils whsadvatt dycaniso Mngrél), e (Bhwaarefigct gloes not
disappear by (4) and (5). However, in a case wherein a supercooling state is maintained, when the
door is opengrrfoimaiehictiret bestirse ol oV afopldednnindanth ot ormpsentemperature is equal
to or higher than the freezing point, and a
such as the refrigerating compartment 2, etc., and the electrostatic atomizing apparatus
200 1s allocated in the approximately closed containers 2X and 2Y. In the present
embodiment, inside of the approximately closed container 2X is a chilled compartment
10 2A that is temperature-controlled to be in a chilled temperature zone approximately
from —35 1o +3° C, and inside of the approximately closed container 2Y isused as a
vegetable reserving container or the vegetable compartment 5 that is controlled to be in
a vegetable compartment temperature zone approx_imately from +3° to +5° C. Here,
temperature control of inside of the appréxjmately closed containers ZX and _2"? 1s
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 andl 2ZYma
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 2.1 0, an indirect cooling method

to cool outside of the approximately closed containers 2X and 2Y indirectly by cool air

25 can be combined.



temperature inside a supercooling compartment becomes, for example, equal to or 20higher than 0C
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 desgyibed. First, an explanation will be provided based
on an examination result at the time a slice of beef with a thickness of 15 mm and a weight of 150 g is
inserted as a 25food item. A condition for supercooling in a supercooling compartment (the same as a
96 supercooling space) in the refrigerator 1 in the present invention will be described. The points to be
noted at the time of Setting the condition for suF%ercooIing are a cooling speed, and a difference

between a I6HES maR Tadeipliutinetmss of tha epprmeislyelrced irrgtaiare BX a6oid temperature
of the food item to be cooled and a freezing 5point, etg, If the cooling speed is too fast, the food item is
cooled in angﬁrr?%%lﬁl%éﬁ%%f@gigse?%mi?ﬁ?ﬁ’?&lgﬁﬂféhfoﬁ?flf?é?ﬁf & D BBRA part and an
unfrozen pa rated (the difference between the sutface temperature. and the cor,
tormperatre B b S R PR S8, cerver, even

when only apaehetihadeed-isruis figeal H8 68 mvaiRlgraws Ssamibedae augieys 10 by

introducing moisture in an unfrozen part. As a‘result, a large acicular ice crystal is produced. The

aciculasice egjétakataiangalier soysiod gmi%b%&em@ﬂi&ﬂi& adsy inquiiawef moisture or
destruction of cells, and causes drip loss at the time of thawing of the food item. _

and the shelf or the partition wall in the upper part of the container itself can be wsed as
a lid as well.  Further, in the present embodiment, an opening (a notch or an opening)
enough for inserting at least a part of the electrostatic atomizing apparatus 280 (for
example, the cover 300) is formed in the rear surface of the container, and a

10 predetermined gap between the electrostatic atomizing apparatus 200 (for example, the
cover 300}, and the opening in the container is set as small as possible, ie.,
approximately 0.5 mum to 2 mm in a state wherein at least a part of the clectrostatic
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  msusceptible to the outside temperature, and have approximately closed étructures;
therefore, inside of the approximately closed containers 2X and 2Y are insusceptibie to
temperatures outside the containers, temperature hunting inside the approximately
closed containers 2X and 2Y lessens, and controllability of temperatures inside the
approximately closed containers 2X and 2Y increases, In this case, by configuring the

20 predetermined gaps between the electrostatic atomizing apparatus 200 and the openings
of the approximately closed contamers 2X and 2Y to be blocked or sealed in a state
wherein the approximately closed containers 2X and 2 are inserted and installed inside
the‘storage compartient 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



[0157] The result is that original juiciness of the food item is reduced, nutrition such 15as 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 prob?gm 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
20temperdftifd SrtiRthE chte e mp drdaaresHBIF unt IHE Frakbying s distnaidessy thereasing the cooling
speed so that the temperature quickly reaches a lowest mark of the core temperature, and releasing
supercoofiRyAITE IR AR AR Rsd e di erisian i edn abingr 1351% H5an the freezing point (in
a supercoolin sta%?,. Inéhis V\ILI%%/,.temper ture control and coo] air conditi,oningau til the food item

RELTEY 8501, UrRi e TEb Y SR AE MU TR arEs Siing ke %(gual to or lower than

reaches theffeezin

the 97 freeging paint,Anc uptline food Lern.completaly reszeo alter ieleqse gf qupercooling are
respectively performed In a continuous or phased manner. In oraer {O I'%S(S]IVG suéc“'n a problem-, there is

also 3 mefhod,lo.add.ananibasenal lGHan ia e SURGLCARINGSRALR: LS. antibacterial function,

there is a method of using ultraviolet or ozone, 5 and so on. [0158] In the present embodiment, the

electrostatic.aiQMiziagrapRasRLs i%%iiéa_i Qé%?’k&i&ﬁm@% CABRE ﬁgm%fﬁfe&xam plg, _the switching
compartment 4) that performs supercooling freezing. By installing the electrostatic atomizing apparatus

200, whemasypercosiing:aiate isipaniainedoitis-pessible to spray water droplets that 10are made
into nano-size mist by operating the electrostatic atomizing apparatus 200, and a growth of bacteria

and oxidation, etc. xat, hetpeevaenteanthpdirene aradisahete. wilngnewsize aiistatbesefore, a refrigerator
and a food reservation method in the refrigerator is obtained wherein it is possible to prevent that the
original juvdinéssoflthedoad temiknedpestytB6f utrtidiadsneldassfrezamino acid is reduced, and that
the texture gets
10 compartment, for example, the switching compartment 4, and the switching
compartment 4 is set a supercooling freezing (instant freezing) setting.  First, the
instant freezing switch 60c (supercooling freezing} is provided in the control panel 60,
hence it will be briefly explained from a flow of supercooling freezing. It is assumed
that the switchang compartment 4, which is a storage compartment, in the refrigerator 1
15  is 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.  Afier inserting a stored
product in the switching compartment 4 that performs supercooling freezing, a user
20 presses a switch on the control panel 60 (the instant freezing switch 60c¢ of compartment
selection switch 60a to the mist spray switch 60e) (here, instant freezing is supercooling
freezing (in order to prevent “supercooling”™ being falsely recognized as “cooling too
much,” “instant freezing” is used as another expression to represent freezing instantly)).

When the instant freezing switch 60¢ is pressed, a detected temperature processing

25  (estimation processing of a surface temperature) of the thermopile 22 is started by the



15worse even when the unfrozen state is lengthened by making the cooling speed slow and
maintaining the supercooling state for a long time at the time of controlling supercooling freezing, and
further, since the food item can be preserved in a gyipercooling state (unfrozen state) for an extended
period, it is possible to obtain a preserved food whose thawing is unnecessary, original juiciness can
be retained, 20nutrition 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 srrayed uniformly in the storage compartment, and a stored item is kept fresh and

prevented fRRFANARES BY-thMheterndispratsdiemreraterpanoaschenssumthel éddr&Cdgtored item in a

supercooling state, a stg{lﬁf%jtem in a 25supercooling freez%raleg state, and a stored item in a normal
5

cooling stateREHPL R ISANDE B¢ SHUBHARH UL S {PaRyFRiLES ﬂféhﬁﬁgifﬁﬂﬁﬂqé‘fdﬁﬁi%m does not
get worse, apd the refrigerator 1 capable of keeping items fresh, clean, highly reliable and capable of
performing %%eoﬁ?]fg? reezing ,%%B%‘?’ff&?n%pgﬁ“aﬁs%é%%so aﬁr@l‘é‘aﬁ:’('-:'%rzefr!?3 <A %E}Fa’iﬂtgﬂf 160] In a case

of supercooling.{eezingsa M. i s Ak whieh A supersonling £iStalgand apupfrozen state can be

kept) it remains in an unfrozen and supercooling state in"a temperature zone (around -10C to -1C)

including ansyacaund-aipeestice & ysialaenesslianZensoeipahttds IanLihedime of passage is

long) compared to normal freezing or instant freezing, etc. However, in a case of a supercooling state,
even if the timewefipassggecin bstetn pardtusedzane:éaronrich il Grd mbGhirelugingibe largest ice
10crystal generation zone (-5C to -1C) is long, an ice crystal after being frozen does not become large,
and approxiivateiprafiferfredass ivancdistels cakfise theaduiseus livkraszingansifigetiestemperature zone
including and around the largest ice crystal temperature zone, the way of supercooling freezing in the
present inv@RHBHTELNN EARG LHE 1ABY I Hatheaitcing yermpaare b neidbin largensumbers, and
it is a high ggglj{té/nirgrezing FLihr%ler, ir%!the ?rgerc oling freezing in the present invention, it is
confirmed that When' & SUpet g AR Lo BiEAE ﬁ%eg P G TR IR A+ ROBBATpletely frozen
after ualergalie, & ARASEHER RIIAN SIRIS VIS Bld AJRAIRCLAIS.AosR A0l changes payever, when the
item undergoes the supercooling state, even when a time it {akes to Bass r§ug?1 %Hlt.glargest ice
crystal gengpaiigB:genevsnipngdeNenWReRihiating the controlling panel 60, pressing the

instant freezing switch 60¢, and performing control of “instant freezing (supercooling

freezing),” it is displayed on the control panel 60 that it is during “instant freezing.”

[0156]  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 mside 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



20remains 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 perfogged, 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 99 a freezing process after that takes a long time, since it
has little effect on an ice crystal condition; however by performing freezing rapidly when the food item
enters a freezin%%é)rocess after the supercooling state is released, a possibility for ice crystals to

become enlBAJEPetdhhEHIGWRGSEHE Bree saerinsest Go susaligresmieddinédeurther, 5 since

it is also possible to avojd a Jowering factor (for example, bacteria growth, etc.) of the quality of the
X retagﬁo%ﬁlg{’fggéo? TSRS Zq:Wacfgﬁ%eé%‘?ﬁé“%ﬁ %8?@% @aftfoesitlbe performed.

food item other
[0162]In thegahoye, if;js described until this point a case wherein a food item that has entered a
supercooling stat€’is released from supercooling and is frozen; however, there 10is no necessity to

freeze the fperiipm i hapaiered he sHppiEARling siale.AS fan3e Adaniags ghsupercooling

preservation to keep the supercooling state without freezing the food item is in that since the food item

is not frozerdehall anstiedrinysialsiaie:sRlgerariethsathevess tioughdhadaadiem is preserved at a
temperature equal to or lower than a freezing temperature, i.e., a temperature at which the food item is

frozen 15undentionsvasieblditiops;athe fovdrstmett thataselycandeyJoes ditiapsifiencduliie ice crystals
while being preserved at a low temperature. Preservation at a lower temperature is effective in
preserving f@shhéxdusinghe qoaimekmechariondateanualcn eryesafnh enfboeblteimcah deaprevented,

and both advantages of preservation at a low temperature and being unfrozen can be attained by the
present inv&ATBH &t Eg8fisgeed: 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 Sﬁtnuius
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 tc;
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 fo;ad itern 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



20preservation and supercooling freezing). Further, since the food item is in a 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 itegkis 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 25performing supercooling freezing to have a food item frozen 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 more attention than) that in a
frozen statd EHFEReEbIfG fredidries) ot dreioytdsarvemanstre St (EBBRH State is in a level

without problem when.it is a 5short-term preservatjon (for example, about one to three weeks). [0163]
Now, the electrostat )asf-(’i?ﬁﬂﬂ"ﬁgcg*ﬁlﬁi é‘fﬁ?‘%&éﬁ?@%l qT % g SUSBSIE RN S example, the

switching ¢ nt 4} wherein ooling fr g control is performed may be operated
SR B SR ey

simultaneous r exa , contro e instant freezing switch 60c formed in the control
panel 60) ofhGaypereon!ing:irezinmaantialiand i ayhesnasaied dnyhe "ﬂﬂglﬁe%éagg?rcoolmg ,
freezing control. Here, the electrostatic atomizing apparatus 200 should be set to finish its operation at
a predeternisiaditemper ghreediosixample; T temnpriture°of @ fiRezing peintC Ry OC in a case of
water) at which the heat absorbing fm part 211 of the cooling plate 210 or dew condensation water that
has condersedvhethes et L5265 Grbapglin(perk ZadrebementJoagaeyokuryo-kogyo, 1975, p.

922).

[0155] There is a condition necessary for entering sueprcooling (1o make a food item
reach a temperature equal to or lower than a freezing point in an unfrozen state) énd a
16 condition for promoting supercooling (lowering a temperature that is reached in a
supercooling state) in the states (1) to (2), a condition for reléasing the supercooling
state and starting freezing in (3), and conditions for keeping quélity of the food item that
is supercooled frozen in (4) and (5). When a sufficiently increased supercooling
degree (temperature difference between the freezing point of the food item and a
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 n
and out, or a set temperature is equal to or higher than the freezing point, and a
temperature mside 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 mm and a weight of 150 g is inserted as a

25  fooditem. A condition for supercooling in a supercooling comnpartment (the same as a



[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 gfomizing apparatus 200 is operated simultaneously
with start (for example, manipulation of the 20instant 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 mésRfEcedmpepasedimtha wipstmits) limsthi ecchstharseotiage2b odeparbeent (for example,
the switching_compartment 4%;5aches_the predetermined_ 101 temperature, the operation of the
electrostatic%gi%ﬂ?ﬁﬁéoa?f’p"a‘i asbplimnsistimrychserditiondhs seresniins e araeting electrostatic

atomizing apparatus,200 is operated in a case wherein the instant freezing switch 60e foimed in the
control panesﬁ 6%5%%%%@ ehe etwe%gg(ﬁ?fﬁsf@%%% %S?H?S?H%f%é%ﬁﬁ YAt d lapse of a

, and Supe

e er IS WY SIDCE RN GANIPARIYRR RIS SENAS RV SR G otorace

compartment by the electrostatic atomizing apparatus ore supercooll eezl control starts,

preservationiind skpeEARiBa-HARRLRR ISR TR S HREIGooPR dReAiNgSfalgaa pe performed

in a state wherein a stored item is moisturized. 1(5[0166] Here, in a case when the high-voltage power
supply part 2uipektheelechkosiatic BiahizinteneasaidsaQumai ba damageddpy.gew condensation or
freezing, it is applicable to form the high-voltage power supply part 250 of the electrostatic atomizing
apparatus 20@rstedddpadiferenceriimswodthibatsiofmingrpintegrabyduith the: etegiecstatiofitomizing
apparatus 200 as a kit, and to install the high-voltage power 15supply part 250 as a separate member,
not in a Storﬁﬁé%&ﬁﬁ@dﬁ{gﬁe’)butSﬁl@ﬁ@%gﬁt%ﬁtal grows from an ice nucleus as a center, even

when only a part of the food item is frozen, the ice crystal grows from the ice nucleus
10 by introducing moisture in an unfrozen part.  As a result, a large acicuia% ice crystal is
produced. The acicular ice crystal or a large ice crystal generated between cells, etc.
leads to outflow of moisture or destruction of cells, and causes drip loss at the time of
thawing of the food item. |
[0157]  The result is that original juiciness of the food item is reduced, nutrition such
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, butisa
problem with the quality of the food item getting worse by a growth of bacieria 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 supercoaling state equal to or lower than the



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 freezigg preservation by providing a heating means in a
vicinity of the electrostatic 20atomizing 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 rises. The electrostatic
atomizing af§SFe 800 Bartd a1&rd Hen et drsrostimasieoe Mamrsacpring control panel
60 is controlled. 102 [0 lgl is also applicable that as an initial setting of the mist spraying apparatus

67
(the electroSt&ERESH %J{Xé’ J8 260 HE B8 % Fhist BTG HEplFT (the

electrostatic atol .Ezlirggtﬁ\gxgqsr%ﬁus 20%1, i(s) ﬁ)rtx 19 ??&eggttl%a% %}/{ ﬁ\eégé%f% éﬁ% gl%gsgg%\{ ﬁ?}l\é\iltch 60e is

manipulateo?, Bnda setting of 'asﬁr%fr?g setting the timing o a H’&apparatus 200
to operate, gygh as whather #ApeiaieseRchSIAR? i canupatinnuith.aaareleihe instant freezing

switch 60c, whether it operates at predetermined intervals, whether'it operates and stops in
conjundgiion gatkk@pening and closing of a door, whether it operates and stops in conjunction with an
outer air temperature or a temperature inside a storage compartment, whether it operates and stops in
conjunction{@0#fth o aincipofbof treleclingnessor d2-on thecorngiticy apjatiandanild, or whether it
operates and stops in conjunction with opening and closing of the damper device, and so on) or an
operation tidiatellse Atk stimpseismay wgreppHeaterntonée dlec s chiie awnpiaitigeapphdztus 200) operates
can be set afterward when a user selects a compartment with the compartment selection switch 60a,

or performsPSHeHIETRET SiREIER7 B 0By &1 BUEHE o Glrs HO Satic (HeiRiERERGFA ¥DNe transfer

switch 60b, iﬂdl,v Qvlﬁgncaas%%épc%c;ﬁng state is maintained, it 1s possible to spray water droplets that

10 are made into nano-size mist by operating the electrostatic atomizing apparatus 200, and
a growth of bacteria land oxidation, etc. can be prevented by ozone, radical, efc. in
nanoc-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 fiee 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
s’uﬁercooling freezing, and further, since the food item can be preserved in a
supercooling 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 nputrition such as free amino acid is not reduced, and texture is good.

[0159] TFurther, 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 staie can be kept fresh



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 gjgculation 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 compaiUnent, so as to make it possible to switch indirect cooling and direct
cooling, it is pOSSI le to provide the refrigerator 1 or a storage including a storage compartment

wherein ins@it#fe ﬁ%ﬁéﬂ@éﬂ%q‘éﬂﬁ&‘&%ﬂ@%@ﬁ@ﬁ@?B%W@f%@lfiﬁg}r@servatlon are
switchable, ar%g ca ab ra%/fi)rﬂ§ nano-size g X%HE)IB ectrostatic atomization. Furthermore,
since it is p({ssﬂl%% ﬁ%h Ay &y theblecaslifpaRiedtage compartment
(for examp (%&!ﬁo‘? |tch|ng{rgogme%artmer;€ can pe ma&ig ud.gg}ggcr) hi ngmgé%]%rﬁ\gltchl g to indirect

cooling, and can bas ave age compartment cap ey ing a high

Shumidity stafesby smagemgp%%%aﬂﬁgﬁk%@ 'E'EIHQ?'&J&%P&HH&%% ERltggrgror 1 or the

storage that is cléan and capable of preserving a Vegetable fresh. In addition; since ttfe electrostatic

atomizing apRas awaa@aﬁ@ﬁémmdamwm@mammmaamaﬁt@%iﬁaaegﬁﬁé&&%@geﬂ%spray fine
nano-size mist in the storage compartment, perform bacterial eradication, provide antibacterial effect,

preserve fraghniesscartdrprver{adnyidg | 0eto. ikl énttedsigragieasampanmest ice crystal

generation zone (-5°C to -1°C) is long (the time of passage is long) compared to normal
freezing or instant freezing, etc. However, in a case of a supercooling state, even if the
time of passage in the temperature zone (around -10°C to -1°C) including the largest ice

10 crystal generation zone (-5°C to ~1°C) is long, an ice crystal afier being frozen does not
Become large, and approximately uniform fine ice crystals can be produced. In
freezing using the temperature zone including and around the largest ice crystal
temperature zone, the way 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 qualtty freezing. Further, in the supercooling freezing in the present invention, it is
confirmed that when a supercooling state 1s 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



[0169] Further, since as a high-quality freezing function, a supercooling freezing 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 fre%ing capable of preventing drying using less energy
than a conventional 150ne, that is, an energy-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 20freezing of
a food item ERsEINg Bdites Aesitbairiakesre Mg tinensifaeth drssittteeafianoosize istgsal be sprayed, it
is possible to perform bacterial eradication, provide antibacterial effect, and prevent drying, etc. inside
the storage SOMiPSARIORISTRILY RerlRamacaier eotrardlaraengbeftodtiemisnior difisrainegreatly from

the conventional one, 25[0171] According to the present invention, since an infrared sensor, for
example, is PIUZ %sagf TS tER ﬁ?ﬁi%ﬁ?%ed]&’?@f G%Bﬁ??lﬁlgﬁﬁgdé%mﬂé%tﬁ@%ﬁaefood item can

e B LB R L B B O o 0 e oo

H c. " .
item can be detected, us, success rate of super reezing I’I%GS, and ﬁﬂg preservation

(supercoolingfreqzingyPhding.foadsual imm%%@{)%xrﬁ@% SR ﬁa%?é%ﬁ%i ONLs} th&cgf

ent
invention, since a supercooling freezing function freezing after theé supercoc I%?g state is
included, it ihpgesibviectaipeifodndressingioihighmitalinmbeisiRsizes A disbanes aldge crystals

generated at the time of freezing are less likely to damage a structure of an original food item. Further,
since the icqwrijstats dwepsnfiaiinalstate close to an original state can be obtained even the ice
10crystals are broken, and food quality such as taste, texture, a preservation state, etc. of
[0162] Inthe above, it is described until this point a case wherein a food item that has
entered a supercooling state is released from supercooling and is frozen; however, there
10 is no necessity to freeze the food item that has entered the supercooling state.  As for
an advantage of supercooling preservation to keep the supercooling state without
freezing the food item is in that since the food item is not frozen at all and jce crystals
are not gencrated 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 is ina -
supercooling state and is in an unfrozen state, there is no need to thaw the food item.
However, the supercooling state is an unfrozen state, and when moisture in the food
item is unfrozen, the moisture may be used for growing bacteria or various chemical

changes, but it is considered that food quality can be maintained in a pood state by

25 performing supercooling freezing to have a food item fiozen after undergoing a



the food item at the time of defrosting is favorable. Furthermore, 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 nounallfgfreezing or instant freezing. Additionally, since
miniaturized nano-size mist can be unifoinily sprayed in a storage compartment, there is an effect that
it is possible to perform bacterial eradication, provide antibacterial effect, and prevent drying
prevention as well. [0173] Further, in a food item whereto supercooling freezing is performed in the

20refrigeratengebtiim present invdotiocsesintecataolinghspasae alherlimnsohcreating a supercooling
state is slow, ice crystals begin to grow at a time after the temperature declines uniformly to the inside
of the food itaperenudingetatis(nppossibifityrthatvicenyystalbpardlyigendrateduatisvenly grow, and the
size of the ice crystals generated inside the food item are small and approximately even; therefore,
food quality E&#Be DSFRafatisadhandheiinarinzmstataiguresilineobtaipalomizivgrapparatus 200, it
is 105 possible to prevent drying of the food item, perform bacterial eradication, and provide
antibacteriaPERECEEE Thi S ge B fariidhe IRt e b0y iahismeasa fikedy to deteriorate even

thoughgst% gt_i%m is prese, .vec%éor”a long time in the supercooling state. 5[0174] The refrigerator 1
in the present%lnveﬁﬁ ﬁ%ﬁ% gs the r)({aaen%’%g ?(E:[}J%tp%l?ﬁﬁo ' ec‘gﬁe e of adjusting temperatures of a

housed foogjiesy comaw,%M&E&@&hﬁéﬁ%@%&@&%ﬁ@@@msrs%ua{gei” a freezing

. ; T . .
temperature zone by cooling air circulating fromthe cooler 13, the cooling compartment which is

allocated insigigpthenfeacincecomparimant@nandowhishmainiginsadpad igm dn.the supercooling state
10wherein the food item is not frozen even at a temperature equal to or lower thah a freezing point by
taking in cofikamibabigblowpefformtdersydaipottiat shitafearngeorsparipesifmnd is absorbed in
the cooler 13, a temperature setthig means which sets a temperature in the freezing compartment 6
equal to or ksweptkath=oiosit Egerinseithighier imardlis Giscahaothenfdé@)iteim stored in the cooling

compartment achieves a
10 supercooling freezing control, and may be operated in the middle of supercooling

freezing control.  Here, the electrostatic atomizing apparatus 200 should be set to
finish its operation at a predetermined temperature (for example, a temperature of a
freezing point, i.e., 0°C in a case of water) at which the heat absorbing fin part 211 of
the cooling plate 210 or dew condensation water that has condensed in the heat

15 absorbing fin part 211 does not freeze.
[0164]  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 atomiziﬁg
apparatus 200 is operated simultancously with start (for example, manipulation of the

20 instant freezing switch 60¢ formed in the control panel 60) of supercooling freezing
control or afier 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) instalied in the stdrage

25 compartment (for example, the switching compariment 4) reaches the predetermined



15supercooling 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; gnd 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 20speed 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 0C whereby the food item is cooled rapidly by
increasing tHERFEpEe dhs iwetIHameitths rrstragmiorinienegpnaress Béfifiaistedounding the food
item after sgg?r oling is released, and is capable of 25 realizing energy-saving and high-quality
freezing. 1 [?)gﬂo75] el thal GiR) e A i ba e SRRt CH R B TR EFS AN cooling,

supercoollng frrea%g&n]g E?nd msﬂant.fr e2|ng{ﬁrrgt?¥elg§motrsl%&t}la§p:hm% %Véécag%éggﬁ%r%e t 4, and also

<
the other stopage compartmenta such de g€ezIny comp partment 5,

etc. being cgpAguee {2 aGhidl A E5LCRRUARL LIRSS ABNSIPg gR0pg air trunk, and be

capable of switching air trunks 'may be made to perform supercooling freezing and instant freezing. In

this way, any-sleiagsneBRaItMEntsCaRbaedwaRhdHSRIFANRE APHRIgHFALSiRr@ge compartment
to a preferred temperature zone or supercooling freezing at choice, and the refrigerator or the storage

that is easy sonige dompansemcany e pravided:iFuribtrmg e pheraletinosiatic shatopHaiNg apparatus
200 can he installed in any storage compartments (for example, the refrigerating compartment 2, the
switching cdrgraitsentrd] shalygyetetyision mparntprertoBpastither fpesezimgtioorpartment 6, etc.) if only
. a heating means is installed depending on temperature zones wherein the inside of the storage

compartme 8 EFeL B EIERIOPFE D RpRay errigibp steifonherie sleteiditmtie atomizing apparatus)

moisturized.

10 [0166] Here, ina 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 baving 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 perf'c:rm
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.



15Next, it 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 electrostatic atomizing
apparatus 200 so that a user can visually confirm1 ether the electrostatic atomizing apparatus 200 is
operating. In the present embodiment, as shown in Fig. 4, Fig. 5, Figs. 18 to 20, at least one
electrostatic 20atomizing apparatus light 600 of an LED, for example, is installed inside the cover 300
or on the cover 300 itself of the electrostatic atomizing apparatus 200 so that the user can visually
confirm whether the electrostatic atomizing apparatus 200 is operating. The electrostatic atomizing
apparatus li§#t@00 idtmatte eombitatlpthttheainint o dliarobtatinaiomiaing apparataStRO0 is
operating, which is capable of lighting up or 25flashing when the electrostatic atomizing apparatus 200
is operating HfHesHiie nE2nE MRy D cberrpaser ahthassy srainermpgetesitsartment is
opened, whiﬁclh an be confirmed by a use visuall){gHere, when the electrostatic atomizing apparatus

200 is not operatng at ?ﬁoenﬁ%t@ BEH 803@58 iﬂﬁe%%f”@ﬂﬁév(lj‘%ﬁ’%frfﬁé%f&?aﬁ@&%mpartrr!ent is
opened, the@@gtwﬁ%a@égﬁ%r}g&&@ﬁ%@%g%%( %%ﬁgq%d?é%efgﬁ%yeg%y&?gias a light inside the

refrigerator, and lit up“continuously in a color ich éan be iged as the light inside

the refrigeraigmphe b Rcivosiplis AR AINGERRAIRI R P04 OREIING B DG I e opening

and closing door (the door) of the storage compartment is opened, the electrostatic atomizing
apparatus lighhGosiedidoteiamifybmmadecodiashanng wspesdel Apd-aa.amimhich 10can be

visually confirmed by the user by a lighting method different from that in a case wherein the
electrostatidwitovaizindethpaitatpslight60Gtips sechamthsoigiviinsideatheand closing of a |

door, whether it operates and stops in conjunction with an outer air temperature or a
temperature inside a storage cornpartiment, whether it operates and stops in conjunction

10 with on and off of the compressor 12 or the cool air circulation fan 14, or whether it
operates and stops in conjunction with opening and closing of the damperl device, and so
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



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 B ning 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 in the diagrams)) which are openings with approximate sizes that a user cannot
insert a finger therein are formed in the front surface or the both side surfaces, it is possible to notify
that the electrostatic atomizing apparatus 200 is operating without any special 20devisal by placing the
electrostaticAtevisin afparatiesigkueberaozepsisition vbrasbiaedighitftofrhtheetstgdstatic atomizing
apparatus light 600 (for.example, an LED or-a lamp, etc.) leaks into the storage compartment from the

openings asXPEHFOSIR AMETIER SR iAS TR SRR RIE Epb STt ol Avicapmaratus light

600 also se%es %s the ng:ht 'L%‘nside ther f;&%%]etor, %@s‘{ ossible to irradiate inside of the storage
compartment SBahsut proy iﬁ’&%‘?l i‘ﬂﬁﬁl iE%FéWF S aee Y iECHAL luminance

can 108 be,ssusc QI PIISLARNC Y seling e paslion andhe gumbers,of e openings as

apertures in the cover 300 so that inside t torage compartment can be eve ‘Si/lilfll%ldiated with

sufficiest luMAGAS <#IRCS, sl Abe.SIAIAOR.COTPRRBIRICANRRadialed during operation of

the electrostatic atomizing apparatus 200, it is possible to 5notify that the electrostatic atomizing

apparatus 200sisheperaiinghattholhanyispasipldsiisaleiRoslitionBuehheningigigsirostatic
atomizing apparatus light 600 serves also as the light inside the refrigerator, since the electrostatic

atomizing appatdheschigitos@Occanrinziopiprevank 20Gideliesid iage: campertoepimwiiout providing a
light inside the refrigerator separately, the electrostatic atomizing apparatus light 600 can replace
10the light iff<RtiPfie Fetvigesnky frraY FoHare- 1ige usisigratustbrgiocenpissivent, BErorawo or more
LEDs emittigg '(::Iiffe ent colors for the electrostatic atomizing apparatus light 600, it is possible to use
the LED(s) S8PSFateRAicalion Rimdrnariracisral efth wsierve ieshnes.ndmesnsmanriagefrigerator
that qul'(\)ts upat; ime the door of the storage compartment is open, 15and anl ED in blue, green or
red is used as'aﬁ?g?%%n%ersfoéagfe%%%ﬁ |ce{§tbmizing .

[0169]  Further, since as a high-quality freezing function, a supercooling freezing

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 energy-saving freezing can be realized as a measure for global
environment, can be realized.
[6170]  Furthermore, by introducing cool air in a space for performing supercocling
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 control of a refrigerator that is not different greatly from the conventional
one.

25 [0171}  According fo the present invention, since an infrared sensor, for example, is



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 appargays light is on" and so on is presented on the control
panel 60 provided in the door of the storage 20compartment (for example, the refrigerating
compartment 2), or a light (an LED, etc.) dedicated for indicating that the electrostatic atomizing
apparatus is during the operation is 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 25edadiduticmyerrsngdreist e wekse radivatoteinsidena sforfwel dompantbrent by a 109
strength (for example, quantity of an applied voltage or a sprayed amount of mist atomization, etc.) of

the operatioPEATHE e R lERSEIE RGN PP AT o PR aratip el (b Bnditemdalesr and large, or
a size of a gra h, such as a bar graph, or as g size or the number of a mark or a figure (for example, a
figure such a%%%%?éﬂ%?ﬁ,%?%%%ﬁg‘?ﬁ%@ %%Pesg?%ﬁ%] B SPFERINS B BRI etc.), a user can
visually confj ist.or the degree.of bacterial eradication, etc, immediately.
Furthermore@,ggril;lz;lﬁt%:gasztﬁﬂéE g# %ﬁﬁ %ﬁﬁeg%%é% o%ﬁzs%e%%fe%ftr}?gig 0,%re g%%ﬁ%ﬁﬁneﬁ%gﬁ)s‘@ eagr'r:d an amount

of carban dimd@%em}@@defa' GolmaigsuR Bl @masIRal Mark Ei6ikin A0 ARPIERARIR that the figure

is divided into multiple parts, the colors are changed in 10accordance with theé number of division, and

the amount pérgprayeetAtigtadethedageeaoibagtaral aradieatians piesisidispiaysey the number of
the divided parts whose colors are changed. In this way, it is possible to display the amount of sprayed
mist, the defeiog bébighigheliadiextion sres alsddmpegepbicdisiplayakthedmontiskused electricity,
the electricity expense, and the amount of carbon dioxide emission, etc.; 15therefore, a display section
is reduced ig%%é"{gaéﬁé ksahkehatfiglaags agrustardef an original food item.  Further, since

the ice crystals are small, a state ciosc to an original state can be obtained even the ice

10 crystals are broken, and food quality such as taste, texture, a preservation state, etc. of
the food item at the time of defrosting is favorable. Furthermore, 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 pano-size mist can be
uniformly sprayed in a storage compartment, there is an eife;;t 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  mamtamed, and further by installing the electrostatic atomizing apparatus 200, it is



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 amou gf used electricity, the electricity expense, and the
amount of carbon dioxide emission, etc. 20 can be immediately confirmed by the user only by looking
a display part in one place without need of 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,
25yellow, ligiestihie fetegvenialiymghitkhe s ditangsirfonateriabedt cthditisiorarsparentder 110
translucence and small in thickness so that the inner light can be visually confirmed from outside (for
example, a #HiPRESHGheHPRtSH e HIGr Stojamp M EoIsIEt. Brash bobmabigedesiskdbisrs, etc.), and by
providing at Jeast one (preferably plural) electrostatic atomizing apparatus light 600 inside the cover
300, the whBfEEawEs §Wﬁﬁﬁ?ﬂ§eaﬁ¥ﬁff HECRRITRSAYSA &318reRsr tanaimphs Suwsrenaliie, blue, purple,
etc.) from the inside of the cover 300. The cover 300 may be made to emit light in the color of the
cover 300, or In'the emission color of the electrostatic atomizing apparatus light 600. In this case, by
not forming eni :Sli Tt f. legk light inside
of the (r:%ver[%@ojg,ﬁ)b u;ﬂb% %ﬁ%%%%ﬁo’ﬁﬁnﬁ%%?%%ﬁ%ﬁﬁ% %%?gﬁ%gl{ﬁgegég gﬁ%%hé%nglﬂand lower

surfaces of thagmiesBlBusis: R0l ARUNRBY B8 iainlchAsSu ARE, TuFther fusetting the
electrostatic atomizing apparatus light 600 provided in the cover 300 to be an LED, etc. to emit light

(for exampleyamlica\fiolatdightoat adeeehtiayving ke affaehpertiarb uoaahpeshiigiai) of a wavelength
having bacterial eradication, antibacterial effect, and deodorizing effect, light does not leak 15from the
front surfacexshihidneovem3bo et aldsteisasding gammatsdonitivhiigh toidéctys dhevigotis; there is no
influence on the human body, and bacterial eradication and deodorizing effects can be obtained by the

electrostatidSEIRERGaEbaeRt s fh oot BaaBasefare irmiaiba aRererdBe iz effects by

spraying nanp-size mist are improved.
pray p wg Teimn tHE-, ?00 1templs not (%mzen even at a temperature equal to or lower than a

freezing point by taking in cool air that is blown from the cool air outlet of the freezing
compartment 6 and is absorbed in the cooler 13, a temperature setting means which sets
a temperature in the freezing compartment 6 equal to or fower 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 thé supercooling state by changing the air
20 speed or the ternperature, 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 mcreasing the air speed surrounding the food item or lowering the
temperature surrounding the food item after supercocling is released, and is capable of

25  realizing energy-saving and high-quality freezing.



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 iE?rg}s such as food items, etc. are housed around the
electrostatic atomizing apparatus 200; such as in the front of the electrostatic atomizing apparatus
200, it is possible to visually confirm 25at once that the cover 300 is emitting light from between the
stored items. Further, itis lll also applicable to display directly on the cover 300 that the electrostatic
atomizing apparatus 200 (the mist spraying apparatus) is operating, such as "during mist spray
operation." [0182]|(Usketst the digragin sidepsnencsiriybrdtorfgredisplasutisatanlingleetitstatic Satomizing
apparatus is during operation) Here, it is described in the above an example wherein the
electrostatic#REIFALHRS dfssaHg s ddntion drrezing aneahn e eibabsaii iomesamgdpparatus 200 and
it is visually d.that the electrostatic atomizin%%%p r%ﬁus 200 is during operation; however, it is

f.

also applica M@%@%‘F&%&?ﬁ%@m&ﬁ%&tﬁﬁ& AR FOHRGEPE A oSS visually

confirmed by, g@ﬁgeacgg%t' gee/'gcee,tgoge{ﬂ a sforage compartment. 11(Eintsideia refrigerator).inside the
%mpartme tﬁlzlgnw% a storage Tt Yor example. 1 %Tf%ml%

refrigerating c ich is a storage compartment, for example. IS g]so applicable

to haveshe ighinadevi: 908 nside thewaipgacommatenba'sadisniay shatdhe slectiostati

atomizing apparatus 200 is during operation. 15[0183]Fig. 21 is a schematic sectional side view of the
refrigerator decfogaribingdhaiembedine shoidihenpReeridnventing v;a@,eaggfgg@gg@or 1 in the present
embodiment includes plural storage compartments such as the refrigerating compartment 2, the ice
making companarent: 85 nat bhoved,iarthe diagranss) athe:fwitdhitogpeonmparin@atipthie vegetable
compartment, and the freezing compartment 6 that include spaces to house 20stored items (food
items, etc.) Prefpred tempeestige rams ar ipdestineiierjad veeligierting bergihermonaloor 7, the
slide-out ice making compartment door 8 (not shown in the diagrams), the switching compartment door

9, the vegeldBREBRS IR HIRSAF B EOFFOCRANIFE HeRS NG HEFHpa kMt Bes ibe decirpelithich opens
and sgigldsa?os ace between | 'dcer%l :

ands : 255 Seoieen d ﬁs%&?‘igfi}ahe c%{n%agmoent. A f%!g{?#nsége re ri%ﬁrator shelves
oadifg SHERRHEFR B svidSAN RS FErr g & AHN § RO SHIREHT S (H 1R T3 HHB “tdtage

refrigerating compartment 2, the switching compartment 4, the vegetable compartmént
5, and the freezing coropartment 6, etc.) if only a heating means is installed depending
on temperatufe zones wherein the mside of the storage compartments are controlled.
[0176] (Display during operation of the electrostatic atomizing apparatus)

15 ~ Next, it will be described a visual confirmation means with an example of the
refrigerator 1 in a case wherein the visual confirmation means is installed in the cover
300 of the electrostatic atomizing apparatus 200 so that a user can visually confirm
whether the clectrostatic atomizin ¢ apparatus 200 1s operating.  In the present
embodiment, as shown in Fig. 4, Fig. 5, Figs. 18 10 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 atémizing apparatus 200 so that the user
can visually confirm whether the electrostatic atomizing apparatus 200 is operating.
The eiectro static 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  {lashing when the electrostatic atomizing apparatus 200 is operating at the time the



112 compartment placed in the uppermost part of the refrigerator 1, and the approximately closed
containers 2X and 2Y are placed below the inside refrigerator shelf 80 provided in the undermost level,
which may be used as a chilled compartment that js,temperature controlled in a chilled temperature
zone of approximately -3C to 3C, or may be used 5as a vegetable compartment or a vegetable
preservation container that is controlled in a vegetable compartment temperature zone of
approximately +3C to 5C. The switching compartment 4 is provided below the refrigerating
compartment 2, and the vegetable compartment 5 is provided below the switching compartment 4.
Further, thedpeai grdotosag et @hs jrayidtdiheioagthe wpgatabie isopypainditibeim e
10lowermost part of the refrigerator 1. Hereinafter, the refrigerating compartment 2 having the
refrigerating EBEpafttehteBoisraihe tHisissmeerdhrgdeatsstiislobargogvprostingehaves), etc. will
be described; however, the refrigerating compartment 2 is not limited to this [0184] Here, the

refrigerator 1 P BHB BT e BRERME AL plasune fashEhedssriapbthe S6B& in Fig. 21, and

based on th@oiﬂ?éﬂ'ﬁ?éh?%k’i%ﬁ&%&h%f eti*ée tggé{lag%rfh toor ilz"-a sséjﬁrga%vf ﬁ}%rliégg é@%l’t]éfl having the door is

referred to as a front su e, and a surface on the bac WM& front surface is

referred to ge Rk RIS EURPT IR WRARKSINR (RS APING, 948) Rblg, 1S plered fo as a top
m

surface, the lower side (the floor side) is referred 10 as a bottom ‘surface, an the other two sides are

20referred GassidpBuiateselec4nmm andMeHoLVIR Wsihe deftsidedsd/leftgids swface, and the
right side is a right side surface). Additionally, in the refrigerating compartment 2 which is opened and

closed by théderefrigeiatingacompanarentsd00risophepligral dnsitieer afsigpeatag shebies8o (the loading
shelves) for Loading stored items are plurally arranged in parallel so as to be approximately parallel to
the top surfdeer (Gradeczbpiite viaemeetmrshy inaidocdf thedeftigstatimateoimpartment 2 is divided

and 113
apparatus light 600 should preferably be made to flash or be turned off and so on, which

10 can be visually confirmed by the user by a lighting method different from that in a case
wherein the electrostatic atomizing apparatus light 600 is used as the light inside the
refrigerator at the time the electrostatic atomizing apparatus 200 is not operating.

(0177}  Ina case wherein the electrostatic atomizing apparatus light 600 is nstalled
mside 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
in the di_agrams)) which are openings with approximate sizes that a user cannot insert a
finger therein are formed in the front surface or the both side surfaces, it is possible to
notify that the electrostatic atomizing apparatus 200 is operating without any special

20 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 ora
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 mside the refrigerator, it is possible to irradiate inside of the storage compartment

25  without providing a light inside the refrigerator separately, and sufficient laminance can



storage efficiency of the stored items is improved. [0185]Further, in the present embodiment, the
control device 30 is provided in a bottom surface wall of the refrigerator 1 below the storage
compartment (for example, the freezing compartrrtl gt 6) provided in the undermost level of the
refrigerator 1, which 5controls each means constituting the refrigerator 1. Of course, the control device
30 (the control means) may be provided in an upper part of the rear surface of the storage
compartment (for example, the refrigerating compartment 2) provided in the uppermost level of the
refrigerator 1. The control device 30 perfoiws control for plural LEDs 910 (an LED 910a, an LED 910b,

an LED 910b¢ ansued 9 (brthanthebAtDby andisnthEf>$091 abYiva udedhsnstbetlig bfisgndgvice 900
mainly for illuminating inside of the refrigerating compartment 2. [0186]Fig. 22 is a front perspective
view of the RSABETHIBY Pdbeeping P scciticatife Hicotemep rosemirimeahtiombAsvshlywn in Fig. 22, the
lighting device 3,00 sing as_a light source the plural LEDs 910 that emit visible light for making it
possible 158 Iﬁ?gr%%?&&%‘%rﬁfﬁdW’éﬁsré@%%%ﬁ%&gmﬁ)@wgﬁtéoﬁmﬂm@tisqnmided in the

side portion.(herejnafter.referred.to as an inner side wall 2P) of the inner wall of the refrigerating
compartmeﬁ%ﬁec.{ %ﬁéu&né%%%?%r}ﬂ (ﬁ)gitmeeﬁﬁt]ﬁ,3 SR HG YAV s SRIBAEHAEUdER RssiBlssition forward

(nearergo rf@gﬁéﬁ%ﬁ%@é%%%Qﬂ%fa&%‘;{@sez%tl%%ff{e%‘é%?fw?{ﬁ!?& I Spereiigerator shelves
devisal. In addition, even when the electrostatic atornizing apparatus light 600 serves
also as the light inside the refrigerator, since the electrostatic atomizing apparatus light
600 can irradiate evenly inside the storage compartment without providing a light inside
the refrigerator separately, the electrostatic atomizing apparatus light 600 can replace

10 the light inside the refrigerator.

[0178] Here, by using a dual-color emission 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 an& an LED in blue, green or red is used aé 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
50 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, ete.)
dedicated for indicating that the electrostatic atomizing apparatus is during the operation
is 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



20emitted by the LEDs 910 in the lighting device 900 are not hidden by a stored item even in a case
wherein the stored item is housed on the inside refrigerator shelve 80. Further, as for the vertical
direction, the plural LEDs 910 included in the lightjgg 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 25lights emitted by the LEDs 910 in the lighting device 900 are less
subject to the inside 114 refrigerator shelves 80. [0187] Fig. 23 is a diagram describing a light-emitting
characteristic of the general LEDs 910. As shown in the diagram, the LEDs 910 generally have strong
light directivitjcredafiingwmlseaeenias. of aerafplied lvniiassinya sptasadighesnirmfndisection 5of an optical
axis 915 perpendicular to a light-emitting plane of the LEDs 910, and luminosity decreases with
distance fro?ﬁ%i‘iﬁ%ﬁt%&%?mm@é%&f BesinsiosaisrjenrarangarasHfhted with luminosity

equal to or more than 50.% of the luminosity at the optical axis 915 is referred.to as an effective
irr:diation raf%’ga 3 %8%%%&?%‘8%%%@@?%%63/%%ﬁgflf’gﬁl’t %rﬁgﬁlo% ?‘é{ﬁi}&?égrﬁ?l?ilf’f(?%ap%‘? other than in

the 10cffectyeyrARiaNon [39RA R B IO SLIEA bYIE LERS 910, Buslhpens a range that

predetermined luminosity cannot be o an in‘the range of the effective irradiation range a

by the lightssemiltachynthe HMEDS AdRks'n heAiagaticitbisdessiked 2.cAseWheigiRWhen the optical
axis 915 is set 00, a = 1000 (approximately 50) is included in the effective irradiation range a_ Further,
if not otherwigeamount of sprayed mist or the degree of bacterial eradication, etc. immediately.
Furthermore, m a casc of displaying an amount of used electricity, electricity- expense,
_and an amount of carbon dioxide emission, etc. in a figure such as a leaf mark, etc., it is
also applicable that the figure is divided into multiple parts, the colors are changed in
10 accordance with the number of division, and the amount of sprayed mist or the degree
of bacterial eradication, etc. is displayed by the number of the divided 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 ainoum: of carbon dioxide emission, etc.
20 can be immediately confirmed by the user only by looking a display part in one place
without need of 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 m

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



15specified, the directions of lights regarding luminescence of the LEDs 910 are to be described
hereinafter as directions in a plane parallel to the inside refrigerator shelves 80 (this does not
especially limit light in vertical direction). [0188] in.the present embodiment, at least one of the plural
LEDs 910 (the LED 910a, the LED 910b, the LED 910c, the LED 910d, the LED 910e and the LED
9100 is used 20as 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 bethigflaeircovritbsrfotlimsthickesasd tvethd henetdighd statie atomitingaipardtus 200 operates
during opening of the refrigerating 25compartment door 7, at least one LED (for example, the 910a) of
the plural LES®iAusEe1ds msmelightiig trelida wbbishep besnatievistiesieer igishoiige189]0f
course, itis also a ical?ée that a color (for example, blue, red, orange, or yellow, etc.) of an LED that
is lit up durifly %58’? g fsth‘gce)e%ot%jfﬁevé%i?H’@%&fﬁﬁré?@%&dﬂﬁ%ﬂ%‘ﬁﬁ‘@éﬁa%&ample, white)
of an LED t%‘%ﬁﬁﬂﬁ R for lighting _Sinside the refriger e different co% rs, which canp be simply
recognized by a"usgr Vi 6%%%@%@,6%331[2 s%eacp% ica é%t%ec Il?fn%gotheé %ﬁ?o?]?ﬁ érf_aélf) to be used
for the ightingdsid i ioeraor andave e LER eSS CHanalis gisorappicable (o
have the plural LEDs lit during operation of the electrostatic atomizing apparatus 5 , and have the
~ colors of the:pleraoE DFIRhaReed0ouigy havadine:d BB light in the color of the cover 300, or
in the cmission color of the electrostatic atormizing apparatus light 600. In this case, by
not forming an opening or a slit, etc. in the front surface of the cover 300 so as not 1o
leak light inside of the cover 300, but by forming an opening or a slit in the side
10 surfaces or the upper and lower surfaces of the cover 300, etc. to let cool air and
nano-size mist pass, and further by setting the electrostatic atomizing apparatus light
600 provided in the cover 300 to be an LED, etc. to emit light (for example, ultraviolet
light at a level having less affect on the human body, etc.) of a wavelength having
bacterial eradication, antibacterial effect, and deodorizing effect, light does not leak
15 drom 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 pano-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 iterns such as
food items, etc. are housed around the electrostatic atomizing apparatus 200, such as in

the front of the electrostatic atomizing apparatus 200, it is possible to visually confirm

25 at once that the cover 300 is emitting light from between the stored items.  Further, it is



10with 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 [FD for the lighting inside the refrigeraf% 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
15atomizing apparatus 200, and is lit off when the electrostatic atomizing apparatus 200 is not
operating. Further,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
electrostaticadtonyiplng thp padatpls P0bes Inohahe tavag 3ehha ight intscaecanehoaler (for example, a
color different from the first 20color, such as red, blue, green, yellow, orange, etc.) is turned on during
operation of3pPReEles788ttHe Mish rmipampareAts 28 Ophmatiiig, wanh sirfderitis pissiitky to use the LED
to be lit during operation of the electrostatic atomizing apparatus 200 as the lighting inside the
refrigerator 8DERfHen the electrostatic atomizing apparatus 200 is not operating, when the

refrigerating artment dgor.7 of the.refrigerating compartment 252 is open, all the plural LEDs in
the lighting g%i\)/élgg 900 ¢ah @é‘*&‘%é% BYqRe 'dﬁmﬁgﬁﬁfﬁ?é%ﬁt@]ﬂ?’et%?ﬁ]@f’e‘?%@gﬁ’d“brightness is not

decreased i, the refrig [ FHRDermore, since it is possible to have the light lit in the color (the
second color, for exga égqesdl, tﬁule,%? gﬁl’ﬁ% low, or orange, etc.) different from the color (the first

color, for example, whilg) ioib@ssikas i leboad aside s iRflaprlai e fie electiostatic

atomizing 5apparatus 200 is operating, anyone can visually confirm that the electrostatic atomizing
atomizing apparatus light 600 is installed in the electrostatic atomizing apparatus 200

and it is visually confirmed that the electrostatic atomizing apparatus 200 is during
operation; however, it is also applicable that the electrostatic atomizing apparatus 200 is

10 during operation is visually confirmed by using a lighting device 900 in a storage
compartment (inside a refrigerator) inside the reﬁigeréting compartment 2, which is a
storage compartment, for example. That is, it is also applicable to have the lighting
device 900 inside the storage compartment also display that the electrostatic atomizing
apparatus 200 is during operation.

15 [0183] Fig. 21 is a schematic sectional side view of the refrigerator 1 describing the
embodiment of the present invention,  The refrigerator 1 in the present embodiment
includes plural storage compartments such as the refrigerating com@artment 2, the ice
making compatrtment 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 corpartment
door 10, and the freezing compartment door 11, each of which opens and shields a sbace
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



apparatus 200 is operating, and the design is also improved. [0191] Fig. 24 is a diagram of the
refrigerating compartment 2 of the refrigerator 1 from a superior view describing the embodiment of the
present invention. As described above, the refrigelrfajing compartment door 7 is provided in the front
surface of 10the refrigerating compartment 2. In the refrigerator 1 in the present embodiment, the left
refrigerating compartment door 7A and the right refrigerating compartment door 7B for opening and
shielding the space in the refrigerating compartment 2 to and against the outside by opening and
closing in a side-by-side manner, each of which is connected to the main body of the refrigerator 1 with
a hinge (notcSh@wimsthlatiedyaithe upmahsHpuitetin thisigontos U rfasktbf tpprrefigechting
compartment 2. Here, the door on the right side to the refrigerator 1 is the right refrigerating

compartmerfiHEH FIRIERE the Mo LAtHiaRT Selestis doaererfipsratn shedhsganevadaddoor 7A

d ibed [ j tment door, 7 in g case wherein no particular distinction is

necessary) 0TS AT B o AU BEKCE T3P GG o GRRENT RIS the
frigeratin . 7 mare, the lighting.devi 00,is,formed by attaching the

pural LEDs e e S et e e printed

substrate 913 is.GaRABIRe MpARAXACS SV Iosids. AliNslriasIating: somRailtiens.2,so as to
present a pleasing appearance, and prevent 25reduction of the inner volume. 117 [0193]In the
present embegimbitcdpassieningnpeistarcR eIy RMABLy +3°C to +5°C. The
switching compartment 4 is 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 S in the
10 lowermost part of the refrigerator 1. Hereinafter, the refrigerating compartment 2
having the refrigerating coﬁpﬁmnt 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.
10184] 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.
Furtber, the upper side (the ceiling side) in Fig. 21 is referred to as a top surface, the
lower side (the floor side} is referred o 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 lefi 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 pa;;allel 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



approximate center of the LEDs 910 to the anterior edges of the inside refrigerator shelves 80 placed
on the storage compartment (for example, the refrigerating compartment 2) as Li as shown in Fig. 21,
and as shown in Fig. 24, by assuming a 5distancé1(1ength) of a horizontal width On between the inner
side walls 2P) of a storage compartment (for example, the refrigerating compartment 2) of the
refrigerator 1 as L2, a distance (length) from the approximate center of the LEDs 910 to the inner side
wall 2P oftPlessteiineonh Hirtaedtiga éxarnpsiedhe refrigerating compartment 2) as L3, and a
distance from the anterior edge of the placed inside refrigerator shelf 80 to the rear 10 wall of the
storage cEMhprrtmEHE PG B X RBTEE R RerHGerhtRyeBRp ArTE AP 2y e idedinthe present
embodiment, the LEDs 9&0 e arranged to form an angle O between t?e opticgl axis 915 of the LEDs
910 and tE%uﬁ‘fﬂé‘fw 162 WaIrs etﬁeé@eggﬁi}(EgOf A9y e LGB BB HFSTEBS910 and the optical

axis 915 of the LEDs 9]%9661{%“? gé}ggﬁ in.such di ectiop@‘g?rietﬁam le S%JChldil’eC ions that the optical
o .

axis 915 of the L EDS” not direc §’,‘f§ “On'the anterior éelé éi&o?'{io’n\ghé he inside

efiograton sl PRMBALGNAIn g gsland eranial s e AFDS 910 do ot enter

the inside refrigerator shelves 80 (eSpecially, the anterior edge portions) directly, and a user is not

subject to glagen FiPiReah SN dLREGRENLE RIE 42 %A%%M@m&é%@ driadQonnd 3 (L2 is sufficiently
greater than L3), it can be 20considered that L2 + L3 L2 ((L2 + L3) is approximately the same as L2);

hence, it isoalsaaRpligabitdanerangetheomicalaxisQdn of thebDs 8LQMassuming Tan-I((L2 +
L3)/L1)) as Tan-1(L2/L1). Therefore, by consideration as mentioned above, it is also applicable to
arrange the/tibDeOtGiaadithe. optiead @xis 3G elthe-tEDs QiA-én pughudirestiens(for example, such

directions that the optical axis 915 of the LEDs 910 does 25not directly fall on the anterior edge
portions ofathiebingitien refrigdpattibs e VES 80)cthatL RS lightsiibERe tkeetidandiEhe optical axes 915 of
the LEDs 910 do not enter the inside refrigerator shelves 80 (especially the anterior edge portions)
diredfly, by18étiidpded iarnbpdighivenwesreth) optidallaxibwwisaohiesideDIY0 and the inner side wall 2P
to be Tan4(L2 /L1)) < 0 < 90.
refrigerating compartment 2.
[0i86]  Fig. 22 is a front perspective view of the refrigerator I describing the embodiment of
the present invention. As shown in Fig. 22, the lighting device 900
using as a light source the plural LEDs 910 that emit visible light for making it possible
15 for a user to visually confirm stored items, for example, white light, etc. is provided in
-the side portion (hereinafter referred 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 inside refrigerator shelve 80.
Further, as for the vertical direction, the plural LEDs 910 included in the lighting device
900 are aliocated 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 lights emitted by the LEDs 916 in the lighting device 900 are less subject to the inside



5[0195]In (a) of Fig. 24, the angle 0 formed between the optical axis 915 of the LEDs 910 and the
inner side wall 2P is set an angle larger than Tan' ((L2+ L3)/L1)), for example, O is set an angle larger
than 70 degrees, and the lighting device 900 is atigghed so that the optical axis 915 of the LEDs 910 is
directed to such a direction (for example, such a direction that the optical axis 915 of the LEDs 910
does not directly fall on the 10anterior edge portions of the inside refrigerator shelves 80) that lights in
the direction of the optical axis 915 of the LEDs 910 do not enter the inside refrigerator shelves 80
(especially the anterior edge portions) directly, thereby the lights do not directly fall on the anterior
edge portiodsfogersdngigesefiigerator shelves 80 and a user is not subject to glare by reflected light.

15[0196]By setting the age 0 larger than TanA(L2 + L3)/L1)), for example, an angle larger than 70
degrees, welt BHibncE§ ifrainartneiath dettinat il caiting speapersinefterzsnaé entire inside

fri t 0 irradiated. f le, if lights in the direction_of th tical axis 915
entor the B Tolber Ao SHENE e A A P ) COMELE R AT B iler than 70
degrees, it ig;fesirable &Q%%ﬁgﬁ%%%%it ?ﬁa@r%%i%m %r}]%et@eﬂltggleesq the th{g&in the direction

of the optical axis 915 are irection not tG enter the inside r rlgelpa?'or Shelves 80 directly

unless there isasgasARiaya Bég%;é@ﬁ%mgm.giﬁﬁ% Jeileceddighinng go.qn. Further,

although the upper limit of the angle 0 is not limited, since the LEDs 910 are mainly for lighting up
inside of theuefrigaratiegesspailintnticdieangleopiaiannes betwres HeLphgn, axis 915 of the
LEDs and the inner side wall 2P should 119 preferably be smaller than 90 degrees and directed to
the inside ofahes rehigrelatonsbadatsbyith&mmylsty iseduaboneriaiger 3086 @Qtdegrees, the optical
axis 915 is not directed to the inside of the refrigerator 1 but to the outside of the refrigerator, and there
is a possibillyRabibedhacatiarlsniss HossHstridaiatanssioeiveimettgiéonmsnge 8That is, the angle 0
formed between the gptical axis 915 of the LEDs and the inner side wall 2P should preferably be larger
than 70 degﬁeé%‘%eﬁﬁ‘% é‘rf{%ﬂ%?%gﬁ"gbt%df%@scm Re spifsd pt elbie st g ihtiowever, since

the LEllBS gjé e(%;%psrérlrr?adéa atgog]ieange a by the lights emitted by the LEDs 910, but # means a range

that predetermined luminosity 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 a.  Further, if not otherwise

I5  specified, the directions of lights regarding huminescence 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] Inthe present embodiment, at least one of the plural LEDs 910 (the LED 910a,
the LED 210b, the LED 910c, the LED 9104, the LED 910e and the LED 910f) is used

20 as the electrostatic atomizing apparatus light 600 for the electrostatic atomizing
apparatus 200.  For example, when the refrigerating compartment door 7 is open, since
the plural LEDS 910 in the Lightmg device 900 are all used as the lighting inside the
refrigerator, the plural LEDs 910 may be lighted in white, for nstance, and when the
electrostatic atomizing apparatus 200 operates during opening of the refrigerating

25 compartmenf door 7, at least one LED (for example, the 910a) of the ploral LEDs in the



inside of the refrigerator within the range of the effective irradiation range a, when assuming the
effective irradiation range a as, for example, a = 100 degrees ( 50 10degrees with respect to the
optical axis 915), the inside of the refrigerator canltfg 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-1((L2 + L3)/L1)) <0
<90 + a/2. [0197] However, when the installation position of the lighting device 900 to the inner side
wall 2P is provided nearer to the inside of the refrigerator than the anterior edges of 15the inside
refrigerator shelves 80 (for example, when L3 is minus), since lights in the direction of the optical axis
915 do not falsign sdtmdeioeetifemay tranindide ffsyerhgdt sffelves 80 directly even when the angle
0 formed between the optical axis 915 of the LEDs and the inner side wall 2P is equal to or lower than

Tan-1((L2 +{9é§PL1))9f§PBS§SM‘p‘ﬁe?Ié"i§@HG&P{6‘@F‘l@\&@f’fﬁgﬁ’ yRaEd e iededREs Jssibility that
the 20I|ghts_ fap on trt\e a _terﬁi d es. o{_the gll*s{lde refrlg[i%rator shelves 80 _d_lrectly and_a user is subject
to glare by NSRS iGh é% JERAdR 901, FRME RS B sE By LB HIME# B8tical axis 915 as 0
= i tive irradiati f.the LE .as, f le,
coproxmatl 100 g b F ot S 0 de ey e AL I B LB of e L s 10
in the lightingdgyise 900, 22l el LARIAMEEN0S, SO Wilidesbeal o g inner side wall

2P, and the 120 irradiation range is within a range from 20 degrees to 120 degrees, hence it becomes
possible to iwiaglinie evenheairosisalkipiands ibsiea tbeneaitgerator 098l Fwyther #ilkbe described
a case wherein the installation position of the lighting device 900 to the inner side wall 2P is on the
front side tolipit inptesde cdged gkhittve inditeviefrigbFlioshelvepAdfiaiadixainplelswhen L3 is plus),
and further, the angle 0 formed between the optical axis 915 of the LEDs and the inner side wall 2P is
equal to or RpEedhleforkgvehoprd Dy ibdeseaqreaive i diaclostiontericéeniigigegrees. Fig. 25 is
a top view of the refri%ﬂ%‘téi‘r& compartment 2 of the alternative refrigerator according to the

embodimentPPHEHR N e iyl s Ghageed, or to have the LEDs

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 1s 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 apf:aratus 200 1s
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 i 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. Iﬁ this way, smce 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 2isopen, all the plaral LEDs in the lighting device 900 can be used as the lighting



- 10described a case wherein the angle 0 formed between the optical axis 915 of the LEDs 910 and the
inner side wall 2P is equal to or lower than Tan-1((L2 -t L3) /L1)), and lights in the direction of the
optical axis 915 of the LEDs are directed to the direction of the inside refrigerator shelf 80. In the
refrigerator 1 as shown in the diagram, since the a{i le 9 between the LEDs and the inner side wall 2P
is set equal to or lower than 15Taill((L2 + 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, athidagheinsidgecitheund bigeratingicanprermast habnbaijkimiratathhnighibrethe lights in
the direction of the optical axis 915 by the 20 LEDs 910 fall on the inside refrigerator shelf 80 directly,
which may éiifsettieppshibbede iayistthe liigbt dittexibe ediye (thetvecisidelreffigersiomsheld0 enter the
eyes of the user of the refrigerator 1 s ongly, and cause the user to be subject to glare. [0199]In this

case, it is alBB'GEpREabTE R By Ry gmatidiarneSoner tolpsfidstist tejar i ¢ramnlerior edges of
the inside refrigeratar shelyes 80,.0r by forming a coating 25film over or forming into a shape the
anterior edgvgé%oefgtﬁgbﬁng%% P %B%éﬂﬁr/gs‘ﬂé‘%% ée%ﬁfrﬁﬁ%ﬁ TR iR i deRyRigor example,

mattes goatipg, coating . a color less likely to reflect light..or a shape whereby reflected light is not
directed to gf%%ont irection St%n gir%%c‘{g]aetgag Fgfé‘?aya?‘?é’g‘ﬁ‘éln%?ﬁg%%‘%ﬁé%ﬁ? & AP Brocessing the

surface t0 bgRHRNeEbEICohRBMSShISOISUPIES IR SIRRRYAN when the light is 5 reflected.

Therefore in tﬁ?refrigerator 1 according to the present embodiment, even when the angle 0 between

the LEDs 9101andl theijinnensideayalh2i issairagualio obiaueniban Ceupxamplesqyal to or lower
than 70 degrees) Tarf1((L2 + L3)/L1)), the lights emitted in the direction of the optical axis 915 of the

LEDs 910 effiten therpesideviefrigexatomgbivasi8al ottty iggreytrefiieation, cansbe reduced, and
almost all the
described above, the refrigerating compartment door 7 is provided in the front surface of

10 the refrigerating compartment 2.  In the refrigerator 1 in the present embodiment, the
left refrigerating compartment door 7A and the right refrigerating compartment door 7B
for opening and shielding the space in the reftigerating compartment 2 to and against
the outside by opening and closing in a side-by-side ﬁmnner, each of Which is connected
to the main body of the refrigerator 1 with a hinge (not shown in the diagrams), are

15 provided in the front surface of the refrigerating compartment 2. Here, the door on the
right side 1o 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 inclided 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 mner vohime.



10area in the refrigerator can be evenly illuminated brightly, and it is possible to provide the
refrigerator 1 which is eye-friendly, having a smaliH fect on the eyes of the user, and a stored item
therein can be visually confirmed at once also in night. [0200] Now, as described above, the LEDs
910, which is light sources of the lighting device 900, has strong directivity, whereby lights are strongly
irradiated within the 15effective irradiation range a centering on the optical axis 915. Here, when the
angle 0 thid ditectidh Gf tesepradiodire s ByseiheipE DAY solRe R Fedbect to the inner side wall
2P is changed, the effective irradiation rant%e a also changes simultaneously. In the refrigerator 1

shown in BB BN R LAY Y tHA U R R BId T th it R ST STNE with respect to the inner

side wall 2&@ Ssgée ue t% 812:'%%“%9 f ig}grg xam Iebl%q %“é or Igtwer than 70 degrees) Tan1((L2
+ L3)/L1)), and inside ot the Tefrigérating compartment 218 irradrated in & concentrated manner, there

s & possiplity naLite ey side gtie gpenedsstigerainasompamen door 7 thats in a sate

a .
opened approximatel egrees from & closed state of the erating co%‘npartment door 7 is not

included i;the efiRalivs iradialion fApae, aohie.LERS:9A0.and.isnse g:2alswloht is imadiated over

the door pocket 72 provided inner side of the refrigerating 122 compartment door 7 by the LEDs 910,
and the deghpReksl: (Rieanhe: UndertitSinee bafdaal-Reeket e isihausing space greatly

convenient for housing and taking out a beverage, small items, etc., it is preferable to have the door
pocket 72:inithacstatagl therafliggratingceoeprtoient doos 710pening.appi@ximately 90 degrees
illuminated in 5 consideration of convenience of a user in such a case wherein the surrounding part of
the refrigexatdnik isctarke@speciaiy @irrighiphehefefagtheimpstatiationangjesdithe optical axis 915
should preferably be set by considering the effective irradiation range a.
and a distance from the anterior edge of the placed inside refrigerator shelf 80 to the rear
10 wall of the storage compariment (for example, the refrigerating compartment 2) as L4,
in the present embodiment, the LEDs 910 are arranged fo form an angle 0 between the
optical axis 915 of the LEDs 910 and the inner side wall 2P to be Tan™'({L2 + L3)/L1))
< 6 < 90° so that the LEDs 910 and the optical axis 915 of the LEDs 910 are arranged
m such directions (for example, such directions that the optical axis 915. of the LEDs
15 910 does not directly fall on the anterior edge portions of the inside refrigerator shelves
80) that 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 1.2 >> 1.3 (L2 is sufficiently greater than 1.3), it can be
20 conmsidered that L2 + L3 = L2 ((LL2 + L3) is approximately the same as L.2); hence, it is
also applicable to arrange the optical axis 915 of the LEDs 910 by assuming Tan (1.2 +
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 exampie, such directions that the optical axis 915 of the LEDs 910 does

25 ot directly fall on the anterior edge portions of the inside refrigerator shelves 80) that



[0201] Meantime, the angle 0 the optical axis 915 of the LEDs 910 forms should be 10set at a degree
capable of illuminating the door pocket 72 of the refrigerating compartment door 7 in an open state
approximately 90 degrees from a closed state, bylg tting the angle 0 the optical axis 915 of the LEDs
910 forms with respect to the inner side wall 2P larger than Tan-1((L2 L3)/L1) (for example, equal to
or lower than 70 degrees), and so on in consideration of the effective irradiation range a. 15[0202]
ThereforeligHitHe heffigstiro Phtlfsostett i Eig oodiethElanYie ot SPtichr 4568915 of the LEDs 910
forms with respect to the inner side wall 2? is set an angle (for example, approximately 75 degrees)

larger thaFFTERARL P RN 15°PSRA M B OBF 5 EKEE PO Eestlik Sriiredhs refrigerating

compartment door 7 is gpened roximatel rees from the clos tate is included in (an
extensiondcl‘)lﬁf %%@88?%%%\%’ tilf’ragc%% %ilg?%%ﬁ%gl‘agﬁ)%ﬁus%ﬁzhﬁﬁﬁgéf% & ﬁ;111d"é1i§l§‘3)tblffradiate the door pocket

72 at the %%mﬁgglgi) Qibegg@diating inside of the refrigerating compartment 2, and the refrigerator 1
which is user-frien ycapable'of providing both lighting over the inside of the refrigerator 1 and lighting

over the dgos okt 72.alsg aknight cande aARRSLFUIthel @S Fan ARy legegnize at once that
the electrostatic atomizing apparatus 200 25is operating by making the LEDs 910 of the lighting device

900 light and flask. 1%3:[0403ere;swhen ihecngle thifeapiaal axis)914§)0fthe LEDs 910 forms with

respect to the inner side wall 2P is Tan1((L2 + L3)/! (Li + L4)), since the optical axis 915 is directed to
a directior:ehpleorneipar thp@sitipre Rater e fide Angie PARoA-GEaNREE siderearner position in a
storage compartment) where the inner side wall 2P 5o0pposed to the inner side wall 2P whereto the
LEDs 910sarkainstatpedaintersacts Mithl thibsreHr wdillestbe ro SuishaphraxisnatelsGihgkegrees in a general
refrigerator, it is possible to irradiate all over the inside of the storage compartment the most efficiently
when 0 issappraiieate i 0hdegreelsaTheiridrbe Wity 8spdottodightindyifice tive refrigerator, a case

wherein 8 is TarilftL2 + L3)/(LI + L4)) (for example, approximately 60 degrees)
10 anterior edge portions of the inside refrigerator shelves 80) that lights in the direction of

the optical axis 915 of the LEDs 910 do not enter the inside refrigerator shelves 80
(especially the anterior edge portions) directly, thereby the lights do not directly fali on
the anterior edge portions of the inside refrigerator shelves 80 and a user is not subject
to glare by reflected light.

15 [0196] By setting the angle 8 larger than Tan (1.2 + 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 0 is sef 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 6

25  formed between the optical axis 915 of the LEDs and the inner side wall 2P should



10is preferable. [0204]Here, since it is L4 >> Li (1,4 is sufficiently larger than Li), it can be considered
that LI + L4 L4 ((LI + L4) is approximately the same as L4), it is possible to arrange the optical axis 915
~ of the LEDs 910 by considering TandftL2 + L3)/(L1I1 L4)) as Tan(L2/L4). When 0 is equal to or lower
than TarilftL2 + L3)/(L1 + L4)) 15(for example, equal to or lower than approximately 60 degrees), there
is a possibility that the lights emitted from the LEDs 910 are reflected by the anterior edges of the
inside refrigerator shelves 80 and a user is subject to glare, as mentioned above, whereas when 8 is
approximately not less than 30 degrees and not more than 60 degrees, a direction of the reflection is
not in a direptiderthiatimakelca teerdikiogetoakihdiintedie 2@refidedtte stdrigingmn the front side of
the refrigerator | be subject to glare, hence it is considered there is a small possibility that the user is
subject to ghsewRdifde|sngldiftitraveluser laraemition’ hraredse Fecispiipd saiisifidStisatothe user is
subject to glare, it is preferable to provide a member of a material that softens reflected light, or a
member that 555 thg sl Baksfideranioe b uigh the putiidnel hrerbresties BHessinside
refrigerator shelv%s%bSpf %124 0205 In}this Cf?lssed the angle tthe OEltiCt | axis. 915 of the LEDs 910 forms
with respecfstciit BRE AN sllﬁte wall 20 shgbia pre‘?‘ésra Ty Be 1zgllp{':"plrnosmr%a %Ff 555?1':&{ + L3)/ (LI + L4)) in

v i SSEA B BN AL PRSI0 o ML e R e
anterior edgesiofthRolgige fatiee e 8halYES70 degrees but smaller than 90 degrees (that is,

it is preferable that 70° < 6 < 90°). However, since the LEDs 910 can irradiate the
inside of the reﬁ‘igerator within the range of the effective irradiation range «, when
assuming the effective iradiation range o as, for example, « = 100 degrees (£ 50

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 + 1.3)/L1}) <8 < 90° + 0./2.
[0197] However, when the installation position of the lighting device 900 io the inner
side wall 2P is provided nearer to the inside of the refrigerator than the anterior edges of

15 the inside refrigerator shelves 80 (for example, when L3 is minus), since lights in the
direction of the optical axis 915 do not fall on the anterior edges of the inside
refrigerator shelves 80 directly even when the angle 8 formed between the optical axis
915 of the LEDs and the inner side wall 2P is equal to or lower than Tan™ (12 + L3)/
L1)), for example, 9 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 615 as § = approximately 70 degrees, and the effective irradiation range
a of'the LEDs 910 as, for example, approximately 100 degrees (+ approximately 50
degrees), the range irradiate by lights of the LEDs 910 in the lighting device 900 is —o./

25 2+ 6 < pradiation range < € + o/ 2 with respect 1o the inner side wall 2P, and the



80 and a user is subject to glare, and further, the door pocket 72 in a state wherein the refrigerating
compartment door 7 is opened approximately 90 degrees from the closed state is less likely to be
irradiated, it is preferable to set 0 within a range of approximately Tan-1((L2 + L3)/(L | + L4)) <0< 90
degrees; however, when 8 is close 10to 90 degrees , in view of the effective irradiation range a, when
assmning that O is approximately 90 degrees, for example, and the effective irradiation range a is 100
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 tHatdaeoshenis isinghine: refrigaratant dugeds1Siszoubigetiolglareiitharatere, it is more
preferable to set 0 to be within a range of approximately Tan1((L2 + L3)/(L1 + L4)) < 0 < approximately
Tanl11((L2 pe@jlld e sirdathevaskr igmot slithecirte gisive thaseliigfahe. effective irradiation range a,
and it is possible to irradiate a large area in the refrigerator. [0206]According to the present
embodimeniﬁ%@%ﬂeseﬁiﬁg@raisw&%ﬁW@E%@W@%r@%@éﬂ@ﬁimwgﬁwmme the
refrigerator, the refr'ge_ratcgé 1 of Jow power consumption an%ene_ y saving, wherejn an amount of

;
heat generat@ti RESMATECA (tBhiaRGE % rater! dhiikths %%%é%f‘%ﬁ@%?ﬁ’l%ﬂ?ﬁgﬁsoélo used for
the lighting inside.the refrigerator can ade to flash during.operation.aof the electrostatjc atomizing
apparaf%lle 2%8,%5#}% ?g%%#latgﬁ%ﬁe‘fegé%gr%?fee}%nrﬁ)lgb%ht nefegﬁsl@gg ¢o odr%l{fsegrfg%‘égfgﬁgng, it is not
necessary tﬁjﬁqgitm@uxn%vagmﬂLgﬂéiagsd@e@ﬁgﬂﬁb%gl&@ﬁﬂﬁé@@f@%@?@ié!#egxggpara_tus 200,

and further, by making at least one of the plural LEDs 910 light in the other color, t esign is
improved, agei@wesaagaryisualy eanfimihaitbe plselRHqia aloMizing 8RR@HE<E0 is operating at

onee Fig. 25 is a top view of the refrigerating compartment 2 of the alternative refrigerator
according to the embodiment 1 of the present invention. In the refrigerator 1, it is
10 described a case wh¢rei11 the angle 6 formed between the optical axis 915 of the LEDs
| 910 and the ioner side wall 2P is equal to or lower than Tan((L2 + L3) /L13), and lights
in the direction of the optical axis 915 of the LEDs are directed to the direction of the
mside refrigerator shelf 80. In the refrigerator I as shown in the diagram, since the
angle 0 between the LEDs and the mner side wall 2P is set equal to or lower than
15 Tan'((L2+1.3)/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 io be
rédiated 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 instde refrigerator shelf 80 directly, which may cause the reflected
light by the anterior edge of the inside refrigerator shelf 80 enter the eves of the user of
the refrigerator 1 strongly, and cause the user 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

23 film over or forming into a shape the anterior edges of the inside refrigerator shelves 80



[0207] Further, when the LEDs 910 are used for lighting, since the lighting device 5 900 whereto the
plural LEDs 910 are arranged in a vertical direction is provided in a position nearer to the front side
(the refrigerating compartment door 7 side) than IT%E anterior edges of the inside refrigerator shelves
80 on each of the right and left inner side walls 2 %side the refrigerating compartment 2 of the
refrigerator 1, the angle O formed between the optical axis 915 of the light emitted by each of the LEDs
910 and 10the inner side wall 2P is set larger than approximately Tail 1(L2-F L3)/L1) (for example,
approximately 70 degrees) and smaller than approximately 90 degrees, and further, lights in the
direction of that optisalikelis 8 6flare linhdefmatdombiie ctiytententhe, ibsitied efrigartokshelves 80, the
lights in the direction of the optical axis 915 of the LEDs 910 do not Ml on the anterior edges of the
inside refrighkalpterelvetigbtdivershanyiaree i atiecsdlighs ibjet titmitereucédpand high visibility is
ensured in the refrigerating compartment 2. Further, when the angle 0 formed between the optical axis
915 of the IigEELiHizY B ’é"'a‘ifﬁd&f)tﬁéai_eﬁbé@f@%@%ﬁ‘é thnesErssatoa bz Prasewinadger than

approximately Tan-'(L.2 + L 3)/L1) (for example, approximately 70 degrees), and the lighting devices
900 are inst%%é% Efr{w'allsren &_ﬁ 2r“§0%5gs?nt§ﬁgsﬁrel?ﬁﬁﬁ%§3?85t?rﬁ%wf“éf the" @H&EH@E&? side) of the inside

of the refriggrating co rtment 2. even.when the front sid the refrigerating compartment 2, that is,
the refr?gera%ﬁg com prgﬁ%n%g]?lt%dgno?hg ﬁ%ﬁfﬁ?g‘}?{égg nacs%glfé}fl&% zé)eolf'rsso%’lt(gtm}) 4 %%lr%rgdeﬁﬁe%e refrigerator

compartmeniaqre/-681 8l5aneliadiniads herslargeadianing deMise dedicated 19 lighting of the door

pocket 72, for example, needs not be provided, which contributes to cost reduction and energy

25saving. 12640208 udhenpieregeves whendhtangieiies)ad:petyeen the LEP$110 and the

inner side wall 2P is set equal to or smaller than approximately Tarfl(L2 + L3)/L1) (for example,
approximatéigh#Cedeged as phadastieligtthe nyitten] ixih@! dioé chiohtib49a dpticaltbxisstdd of the LEDs
910 are made to enter the inside refrigerator shelves 80 5directly, in a case wherein reflected light
does not dip‘@éﬂg&fg}pﬁﬁhﬁ}{@e&q Wiestyoelge by reflection can be reduced, and almost all the

16 area in the refrigerator can be evenly illuminated brightly, and it is possible to provide
the refrigerator 1 which is eye-friendly, having a small effect on the evyes of the user, and
a stored item therein can be visually confirmed at once also in the night.
[0206] Now, as described above, the LEDs 910, which is light sources of the lighting
device 900, has strong directivity, whereby lights are strongly irradiated within the

15 effective irradiation range o centering on the optical axis 915, Here, when the angle 8
the direction of the optical axis 915 of the LEDs 910 forms with respect to the inner side
wall 2P is chaugei the effective irradiation range a 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 mcluded in the effective irradiation range a of the LEDs 910, and hence a

25  few light is irradiated over the door pocket 72 provided inner side of the refrigerating



refrigerator 1 and the user is less likely to be subject to glare due to shallow angle of incident light to
the anterior edges of the inside refrigerator shelves 80, the user does not feel glare by the reflected
light due to reflection, and further, almost all the in the refrigerator can be evenly and brightly
illuminated; therefore, it is possible to provide 10the 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 asinppatnaitetialr@dy flehEDyetlecidibttcoler the kS adtergbedgdertif. th&inmside refrigerator
shelves 80, or by forming a coating film over or forming into a shape (for example, mattes coating,
coating in a'@8I8PAEREYIEEY2tés Attt MasT sranbpeonisaiefoehiestag Hottakingodirected to a front
direction but is directed tQ a lateral djrection inside the refrigerator by processing the surface to be

indented) th SAtor A 818t te-ifrSmEdrmabledndinys 180 dnat rOTReS kB SBr &bt light, glare

due to reflectign can be lessened %i(rln'(lj?q,y(j and further, al o\}}g&l he area in the refrigerator can be
( ide

evenly and E‘?.g‘ﬁﬁ%ﬁﬁ#ﬁ% gg;nfﬁ%re ore, P %llﬁlﬁs%%fgb%nﬁr% § r%?rfglérf% B ' Which has small

influencg o ; ' i ' =00 ' diately-also at night,
o e T I A 0 o) o

the 25lightingedewine:209 insidathespelianratornaie rmen-ansepening.apd sioaing door 127 (for
example, the refrigerating compartment door 7) of a storage compartment (for example, the
refrigeratingptivapaxisririt dpiddpeferibybickecage @aisidashgrie: (iicaxampiaidhen kihig10a) of the
plural LEDs (for example, the LED 910a to the LED 910f) is used for displaying that the electrostatic
atomizing apparatus 200 is operating, it

[0201] Meantime, the angle 8 the optical axis 915 of the LEDs 910 forms should be

10 set at a degree capable of illuminating the door pocket 72 of the refrigerating
compartment door 7 in an open state approximately 90 degrees from a closed state, by
setting the angle 0 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 a.

15 [0202}  Therefore, in the refrigerator 1 as shown in Fig. 24, the angle 6 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 nradiation range o.  Thus, the LEDs 916 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 nside
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 L.EDs 910 of the lighting device 900 light and flash.



5is applicable that at least one LED, for example, the LED 910a, is made to flash or be turned off when
the opening and closing door (for example, the rqf;iyerating compartment door 7) of the storage
compartment (for example, the refrigerating compartment 2) is open. Alternatively, it is also applicable
that at least one LED (for example, the LED 910a) is made up of two or more LEDs in different colors
(for 10exam5Ie, in white and oranég))slJ which is lit up in a same_type of color (for example, white) as a

lighting cogP o thé fisiddsRigararo? Mpigaaavice 666 Whkhthe &i&hsstilic atomizing apparatus
200 is not operating, and which js lit ug.in,a diff oy (for. example, in a different type of color, and
for examﬁ?ég?ﬁé% l?ﬂ?ﬁflt%ee“ﬁijgi#nﬁ cacﬂo&g% ?ﬁ%gﬁéljﬁr!d[ e\)/}t‘c’e%ff)g1 Fn()slfaced%ﬁ}é”’refrigerator when the
electrostatic 15atomizin atus 200 is operating. 1] Further, it applicable that when two
or more E%%és 5?Ce?<altr?1%?é’?%?£0%§5 910a %gpt Sé%ﬁ%%%éﬁrg}% Iai‘}t1 %%%%gﬁnfh%) Aelectrostatic

atomizing apRALAINS £ Q0I5 PRI INGSGINA R MR RAS.dos £xpmple. the LED 910a and the

LED 910Db) are in different colors (for example, blue, orange, or red, etc.) from the lighting color 20(for

exaﬂﬁole,ét%mg%h@é theinsideitefrigeratar lighting gevicr AR0iwhereinatleastiingor more LEDs (for

example, the LED 910a and the LED 910Db) are lit up in a same type of colors (for example, white) as
a lighting elarafihenioside seitigaratosdighiing devicas00mhentheialesisastiatic atomizing apparatus
200 is not operating, which are lit up in different colors (for example, in different types of colors, such
as blue, ararges sadwv2batcnsiterms the dightingoeqloroéthbd nside:féfiigdyatbedigiting device 900 when
the 128 approximately 60 degrees. Therefore, with respect to lighting inside the refrigerator, a
case wherein 6 is Tan (L2 + L3) /(L1 + L4)) (for example, approximately 60 degrees)
10 is preferable.
[0204]  Here, since it is L4 >> L1 (14 is sufficiently larger than L.1), it can be
considered that L1 + 1.4 = L4 ({L1 + L4) is approximately the same as L.4), it is possible
to arrange the optical axis 915 of the LEDs 910 by considering Tan ' ((L2 + L3) /(L1 +
L4Y) as Tan'(L2/1.4). When 8 is equal to or lower than Tan'((L2 + L3)/(L1 + L4))
15 (for example, equal to or lower than approximately 60 degrees), there is a possibility
that the lights emitted from the LEDs 910 are reflected by the anferior edges of the
inside refrigerator shelves 80 and a user is subject to glare, as mentioned above, whereas
when 6 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 10 glare,
it is 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.



electrostatic atomizing apparatus 200 is operating. [0212] Additionally, these at least two or more
LEDs may be different colors, and may be the same colors. Further, it is also applicable to have two or
more LEDs be lit up and switched off alternately Whille the electrostatic atomizing apparatus 200 is
5operating. In this way, design is improved and a user can immediately confirm that the electrostatic
atomizing g apparatus 200 is operating at the same time, and further, since the LEDs can be also used
as the lightifityInside thecrstrigsratele theeafigratoP 1 Iohihs ESSsA Bensbtaihed. Furthermore, it is

also applicable to use a plural colgrs emitting LED that is capable of emitting Ii%%lhts in two and more

different dGMBFS'S Bt RSB 16 Tr e REDE toPerarpigatfly (e @20althe LED 910b).
Additionally, at least one (for example, the LED 9101) of the plural LEDS 910 in the inside refrigerator
lghting (iU SO0 CAIPBE LB LR CREIUALER VR 1o Ap etk (P ¥eBlectrostatc atormizing
apparatus 200 s gperating, In this case, it is alsa icabl have the LED not to light up when the
electrosta‘ﬁ%egt%l&?ﬁﬁﬁ%aap Iaergtﬁs& I%BXl]g} #8@0%& i’%mé?‘?d/e ?tgtg Eé@ésfﬁ%eL B Wg% up in a different

color {for example.pIANGE: Sis different. famitbe Jiabing calan ek exaMpIFyiUte) of the inside

refrigerator lighting device 900 only when the electrostatic atomizing apparatus 200 is operating.

0213] Fughta | iaieq.Rone s bkl AleCtiNlalc oLomizing ADRRIRALRAGRIS not operating at the

time an opening and closing door (for example, the refrigerating 20compartment door 7) of a storage
compartmepidfan examipa«the: refsigerating Lompaxtiment 2hig-oren sisiapnlisable to perform lighting

control representing that the electrostatic atomizing apparatus 200 is operating when the electrostatic
atomizingsagpanais sk00ishacitadtedanithiprafgrpdaterminedhiime {fige example, 60 minutes) after the
opening and closing door (for example, the refrigerating compartment door 7) is 250pened. In this way,
a user canapeogigrizéy that tHe eléArodtatid adp mizink) dppaesttiswever, when 6 is close
10 to 90 degrees, in view of the effective irradiation range a, when assuming that 0 is
approximately 90 degrees, for example, and the effective irradiation range o is 100
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 1s 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 Tan (L2 + 1.3)/(L1 + L4)) < 6 < approximately Tan((L2 + L3)/L1), since the
user is not subject to glare in view of the effective irradiation range «, and it is possible
to irradiate a large area in the refrigerator.
[0206]  According to the present embodiment as described above, since the LEDs 910
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 elecirostatic 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



129 200 is operating even if the electrostatic atomizing apparatus 200 is not operating at the time the
refrigerating compartment door 7 is opened. Further, it is also applicable to display also an operation
result or an operation schedule (for example, how many nu es before the operation has been
performed, how many minutes later the-next 5opé|%§tion is scheduled, and so on) of the electrostatic
atomizing apparatus 200, not only the time the electrostatic atomizing apparatus 200 is operating on
the control panel 60. In this way, even when the user does not stay near the refrigerator 1 while the
electrostatic atomizing apparatus 200 is operating, the user can visually recognize an operation status

of the electrastalicrateppiangsapparais200: L0RRLAAS mantared BBors«ihepaei0 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 thiegteng ehebépprotim sielgtrndf(l@rokd)/ dnd 4 hed))cab)visagipresiriateliat ar-1(L2 + L3)/L1),
when the LEDs 910 are used for the lighting device 900 inside a storage compartment, and by
assuming thlegissiate Fromizing approximaté somertigtae EDS 910 to the 15 anterior edge of the
inside refrigerator shelf 80 placed in the storage compartment (for example, the refrigerating
compartmen? ) ds LU pishinddqhE RohHd Ata s ferdishidngicing b HEinem@trin between the
~inner sigde wall surfaces (the inner_side walls 2P) of the storage compartment as L2, the distance from
the appgrioxi ahé’v cgﬁetté)r%‘? ﬁ%ﬂ@ﬁ?@%ﬁ&%ﬁ%ﬁ?&%ﬁ%‘%ﬁ%ﬁ?&%&mﬁ@m the storage
compartme Bﬁ’i%gg%%\fi%eﬁ@ﬁ&rﬁ’ A {Qé—:‘ gﬁg angce fr he, anteripr e f the jnside refrigerator
shelf 80 to t%e rear wall of the storaée C mp%rtr%erﬁ%é ?_%ml}éneerﬁ;s(%g Zl%%@cght%lg gre, the inside of

the reffigeraifandg s AN e ids RAUPID ILRAIBIA Hifle AIFRINBHS the refigerator

and further, by using at least one of the lighting devices 900 in the storage compartment (inside the
refrigerator)siis ihelleErireitatic-atdmiziagmnpapitmaniy bt 8R0iispassibleta.Nisuglly confirm
whether the electrostatic atomizing apparatus 130
formed between the optical axis 915 of the light emitied by each of the LEDs 910 and
10 the inner side wall 2P is set larger than approximately Tan (L2 + L3)/ L1) (for example,
alﬂproximately 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 6 formed between the optical axis 915 of the
light emitted by each of the LEDs 910 and the inner side wall 2P is set larger than
approximately Tan (L2 + L3)/L1) (for example, approximately 70 degrees), and the
lighting devices 900 are instalied 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



200 (the mist spraying apparatus) is operating at once by the lighting device 900 inside the storage
compartment (inside the refrigerator). Further, in view of the effective irradiation range a, since it is
possible to irradiate the door pocket 72 as well even when the door is opened, a housed item side the
door pocket 72 can be visually confimied 5also atlr%@ht. [0215]Furtheillore, even when the angle 0 the
optical axis 915 of the LEDs 910 forms with respect to the inner side wall 2P whereto the LEDs 910
are provided is set within the range of approximately Taffin2 + L3)/(L1 + L4)) < 0 < approximately 90
degrees, a user is not subject to glare, and in view of the effective irradiation range a, 10since it is

possible to ifcadite Fyvide-ares neidle e nefrigeratofthelinside i the efiopratarcan be easily
viewed, and further, by using at least one of the lighting devices 900 in the storage compartment
(inside the refnigesidtonplLne eleairettatic stortizitgragpecatunldh T6OT LR is pysdibie(forvisually
confirm whether the electrostatic atomizing apparatus 200 (the mist spraying apparatus) is operating at
once by thesxBigHermpRrevisasho7 dnaretorayd Sunliphtuemiitadnsithe dieetifigettor). 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 poQREFF2EiSY besfilhtahl e Afifhaerads @t%ﬁﬁf@ﬁ?i@ﬁﬁﬁﬁ@ﬁ%ﬁé}ﬂﬁ@ 8fgle 0 the optical
axis 915 of the LEDs 910 forms with gesPP%c]tt ttge inn%r side1w€l 2P whereto the LEDs 910 are
provided is SEFTIRRIR thESOrAREE SPARD X IR ERTTIHAE S Y 1A W6 ThBPo iitely 90
degrees, singghe.QRIEAlAYS b0 Q1LbeIkERS 20 dngs BoLiAL andbe AniRIPLeogs of the inside

refrigerator shelves 80 directly, a user Is not Subject to'glare,and in view of the effective irradiation

range a, singgidanessilentoiradisiasviderreriinsidehadsitigeralen the (nside.ef e refrigerator
can be easily viewed, and further, by using at least one of the 25lighting devices 900 in the storage
compartmeftdinsgethencatifiperaddilasitieao reflection, and further, almost all the area in the
refrigerator can be evenly and brightly ifluminated; therefore, it is possible to provide
10 the refrigerator 1, which has small influence on the eves of the user, a stored item in
which can be confirmed immediately also at night, and which is eve-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 eéges 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 m the refrigerator can be evenly and brightly illuminated; therefore, it is possibie to
provide the refrigerator 1, which has small influence on the eyes of the user, a stored
item in which can be confirmed immediately also at night, and which is eye-friendly.

[0210] Here, plural LEDs (for example, the LED 910a to the LED 910f) of the

25  lighting device 900 inside the refrigerator are lit up when an opening and closing door



131 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 lighting
device 900 inside the storage compartment (insidgzgﬁe refrigerator). Further, since it is possible to
irradiate the door pocket 72 as well even when the"door is 5opened, a housed item inside the door
pocket 72 can be visually confirmed also at night. [0217](An alternative use of the electrostatic
atomizing apparatus light) Further, by using an LED (for example, the LED 910a) in blue or
purple, which emits a light of a wavelength within a range of 360 nm to 400 run with a peak of 375 nm

in the UV-A (favelemgity thngsdiforaexaraphedamnant KBS (orfaxanple dhepaERch098a) representing
that the electrostatic atomizing apparatus light 600, the lighting device 900 inside of the storage
compartmerifimsidetticeviiziyetiapepnmatimaieine static aorhizingsppdeattisi2Ulors operating, and by
illuminating inside of the refrigerator only for&gedetermined time, for example, while the door of the

refrigerator P7Esdbe kFpHdane frinbrabkERR AT PATR e thp IR E0nriba L IBxffect on the
human body, Additionglly, sing an LED in high-intensity orange with warmth, which emits a light of
a Wavelengi%l\(/}v' At %F%aﬁ‘%b%@%%fﬂﬁ%‘%ﬁ%ﬁfﬁ%&ﬁ ARG BERTHIT 40P S\pApidngs ised for the
LED (fof ex | 0a) re nting that the gl atic atomizing apparatus light 600, the
lighting gdev%g%l)g%)ct%qs?ﬁ ?h%}g?ggrga g ﬁggﬁfp%?%ﬁ%lrﬂp ?laﬁst%gftlggsggé?g &rator , t(()g%se S :}%?rostatic

atomizing 20aRRREAINA20RISHRRIRY G AN dyRAELIBNCB O RR LEfigerator only for &

predetermined time, for example, while the door of the refrigerator 1 is closed, the LED can be used as

the lighting insissarthssetiigerstor mithwagabupichsloen nesaiiae! therbmanbedy, and can be also

used for stimulating a self defense function mainly of green and yellow vegetables and for activating
biosynthesiswhpoiymive 20l apdrfurthber2veiyvpe b sdo fppditatidatimgblesy piRekBO{ fgitamin C by
photosynthesis as well. Thus, 132 _
example, the LED 910a) is made up of two or more LEDs in different colors (for
10 example, in white and orange), which is lit up in a same type of color (for example,
white) as a lighting color of the inside refrigerator lighting device 900 when the
electroétatic atomizing apparatus 200 is not operating, and which is lit up in a different
color (for example, in a different type of color, and for example, orange) from the
lighting color of the lighting device 900 inside the refrigerator when the electrostatic
15 atomizing apparatus 200 is operating.
[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 9102 and the LED 910b)
are in different colors (for exarople, 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 [it up in a same type
of colors (for example, white) as a lighting color of the inside refrigerator lighting
device 900 when the electrostatic étomizing apparatus 200 is not operating, which are lit
up in different colors (for example, in different types of colors, such as blue, orange, red

7

25 ete.) from the lighting color of the inside refrigerator lighting device 900 when the



although the effect can be obtained also in the refrigerating compartment 2 or the switching
compartment 4, etc., further effect can be obtained by application to the vegetable compartment 5.
[0218] A plant grows basically through photosynt3§ is, and in addition, 5 photomorphogenesis as a
gualitative transformation of the plant such as se ggermination, flower bud differentiation, anthesis,
cotyledon expansion, chlorophyll synthesis, intemode elongation, etc. is performed, and nutrient
elements reserved at the time is used as a source of energy. Among them, photomorphogenesis that
is inappropriate for vegetable preservation such as germination, anthesis, etc. is apt to be 10

stimulated hyldatnestightaadmicpdppaurim2@ni pertighg at around 660 ma Since the lights cast from
the LED of the electrostatic atomizing apparatus light 600 and the LEDs 910 of the lighting device 900
inside the si®2igé cohvddaiomait (hesiclet thest &frigeratery Bidsfumael énfjthmtveitions szarainge of 320 to
400 rim which stimulate a self defense function of green and yellow vegetables and activate
biosynthesid"8¥ psI{isriare cobse lightheo histabnarpictieathnvaieioy soved&Bbks!iurther, as for
anthocyanin of a blueberr a strawberry, etc., nutrient elements are increased hy the LEDs 910,
which is sodfRBL%THHIE f@ﬁﬂfﬁ%’%‘éﬁﬁﬁﬁeg‘?‘é%ﬂ??ﬁ‘%@ﬁﬁ%@@%ﬁ[@%%ﬁoIyphenol is a

~ collective tej.ni of.chemical.compounds whereof the benzene ring is substituted.with plural hydroxyl
aroups o pTTUAEOM BoRE SEERE P AL ScH Ser B ST Hobiiere

So-called f'%Y&%é%é@%iQﬁ'é’Bﬁ‘ﬁ%ﬂ&@O@ﬂ‘6&3@9&&;}7‘%’Eﬂﬂ@%é&@ﬂﬁ@%ﬁ@f&ﬁ&%@t are exposed

to much sunlight. It is considered his is because the plant synthesizes flavonoids exhibiting a
strong maxifR IEERSABORIN astangereiibiaviolelii adridoesali-prlestinragringbwiraviolet

included in the sunlight. A main physiological effect of polyphenol is 25antioxidant effect and protein
function regulaticuy béfebtaihbdis, Rgitigissieldriedlly applicable to use a plural colors emitting
LED that is capable of emitting lights in two and more different colors for at Jeast one
10 ormore LEDs (for example, the LED 9104, the LED 910b). Additionally, at least one
(for example, the LED 910f) of the plural LEDs 910 in the inside refrigerator lighting
device 900 can be used as a dedicated LED for representing that the electrostatic
atomizing apparatus 200 is operating. In this case, it is also applicable to have the
LED rot to light up when the electrostatic atomizing apparatus 200 is not operating, and
15  to bave the LED light up in a different color (for example, orange, etc.) different from
the lighting color (for example, white) of the mside 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 (fo.r exanple, the refrigerating
20 compariment door 7) of a siorage 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 1s actuated within a predetermined time (for example, 60 minutes}) afier
the opening and closing door (for example, the refrigerating compartment door 7) is

25  opened. In this way, a user can recognize that the electrostatic atomizing apparatus



133 antioxidation, and in addition, cancer, arteriosclerosis, diabetes, cardiovascular disease,
Alzheimer's disease, Parkinson's disease, amyloidosis, hepatitis, and cataract, etc. are alleviated.
[0220] Ultraviolet light is divided into the UV-A Wal\gglength range (near ultraviolet, 5320 to 400 nm), the
UV-B wavelength range (middle ultraviolet, 280 to 320 nn), and the UV-C wavelength range (far
ultraviolet, 100 to 280 nm). The shorter the wavelength is, the more harmful to the human body the
ultravioletdi§ht ipertagNere isthe SlssEilsmty eemeciefads is08 cenrragaian ahdltraviolet is equal to
or below 320 nm, that is, in the UV-B wavelength and the UV-C wavelength. Therefore, it is
10desirai&tdsdepteai e HERe NG IH AP IBRG ad PoEibIé iﬁ%@’lﬁé‘éﬁ%l@aviolet of the UV-A
wavelength rang? for a household refrigerator used by the general public. Of course, safety is
improved YSUBI ShaPARTAB TRy ?ﬁé’?ﬁéﬁ?&t?&heﬁy%% it ©PAR &GN AP does not affect on the
human body, and the ultraviolet light pot to be leaked structurally fram the opening door. 15[0221]That
o oty TN o T i R B, LR Th D EEL: B the other ight source,

ete. i‘f insﬁ%'éo??t@f%ﬂ Pﬁéﬁ%&feﬁ] nrc?%i%?g?%‘%ﬁeleﬁe@{?o§ x%“atc%%{?f.” ;ee}jg'éaﬁlsfg’{]é& Hcﬂso%if%'e tousea

waveleng middle ultraviolet range, etc., to irradiate the u t only at the time the door of

the refrigeraior il QR 10k XAMPR - ABFh IR RIBEIY BN REGY BRI BkAAR Rl ggliation to the door

direction. In this 20case, a light of a wavelength that stimulates a self protection function of a plant is

freely selggtad, Lyt Bisneeassadubave oy the ighi-soureaalrgpagedand constructed specially
different from the other light sources. The LED of the electrostatic atomizing apparatus light 600 and

the LEDs 8d@rdaeihe dightingpdeyicass 200 insidedhe, sioragecepmpaltineatingide the refrigerator)
stimulate a self defense function mainly of green 25and yellow vegetables, and activate biosynthesis
of polyphepaktibhatithDOithelectrostatic atomizing apparatus 200.
10 [0214]  As mentioned above, the angle 0 the optical axis 915 of the LEDs 910 forms
with respect to the inner side wall 2P whereto the LEDs 910 are provided is set within
the range of approximately Tan ((L2 + 1.3) /(L1 + L4)) < 8 < approximately Tan ((L2 + L3)/L1),
when the LEDs 910 are used for the lighting device 900 inside a storage compartment,
and by assuming the distance from the approximate center of the LEDs 910 to the
15 anterior edge of the inside refrigerator shelf 80 placed in the storage compartment (for
exampie, the refrigerating compartment 2) as 1.1, 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 wal! of the storage compartment as L4, a user is not subject to glare, th¢
inside of the reﬁ‘igerato.r can be easily viewed since it is possible to irradiate a wide area
inside the refrigerator, énd 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



134 electrostatic atomizing apparatus light 600 and the LEDs 910 in the lighting devices 900 inside the
storage compartment (inside the refrigerator) are super luminosity LEDs emitting lights of wavelengths
within a range of 550 nm to 620 nm with a peak 90 nm, for example, which are used as the lighting
inside the refrigerator, and further used 5for activating biosynthesis of vitamin C by photonic synthesis.
These lights of the wavelengths may be used independently, or may be used in combination with a
light of the'StHEF (it EMEHEE Tentav oD 2PN B RE atisPIo e résbiinsdp tiemiOBinticelectrostatic
atomizing apparatus) The above describes the case wherein the electrostatic atomizing apparatus
10200 is IRSEINEES AR LS ls Bsrrinetmtent, ARy Remdeicativhite d&stied on the heat

absorbing fm part 211 of the cqolin te 210 installed inside the storage compartment by

| Ir
temperatUre HifSPALE Betileeh ]tsrr?g)i%'sgllgéoolfrﬂ%&zatgtt G B %@n‘?‘%ﬁ%’?ﬂg fif8ide of the cooling air

trunk, theQ%gxor&i%tésesg(%ggggﬁsggggﬁ{%gi eg}g%gerwh%r?%coolii)n .insi e the storage compartment (for

QC. .
example, the veget compartment 5) is per?oPmeg by ¢Dolair that has coofed inside another

storage cg{gpgrﬁmnt (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 vegetahiessomparimeno).aRd/maxkeriewdrdmhe Lalvin airfunirom the other storage

compartment (for example, the refrigerating compartment 2). In 20this case, a temperature of return

cool air flauang-insidedhe et malr ek dsEswaites carlinaribeothenstoragesgempartment, and is
higher than cooling cool air inside the cooling air trunk, and by providing the heat absorbing fm part

211 of thextdlitig plate  hppinsidete Tettii.air brkl and pyoviding thexheatidissipating fin part 212
inside the cooling air trunk, temperature difference can be used for the cooling plate 210; thus, it is
25possibléetmege paratesdenseopdan gitionnatenon dhbdeiicabs orbigidnrpart 211, and
10 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 lighting
devices 900 in the storage compartment (inside the refrigerator) as the electrostatic
atomizing apparatus light 600, it is possible to visually confirm whether the elecirostatic
atomizing apparatus 200 (the mist spraying apparatus) is operating at once by the
15  HLghting 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 0 the optical axis 915 of the LEDs 910 forms with
respect to the inner side wall 2P whereto the LEDs 910 are provided is set within the
20  range of approximately Tan"({L2 + 1.3)/L1) < 8 < approximately 90 degrees, since the
optical axis 915 of the LEDs 916 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 @, 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 lghting devices 900 in the storage compartment (inside the refrigerator) as the



135 mist can be generated inside the return air trunk_ Therefore, the miniaturized nano-size mist
generated inside the return air trunk reaches inside of the storage compartment (for example, the
vegetable compartment 5) after flowing inside the return air trunk, thereby spraying of mist evenly in
the storage compartment is possible. 5[0223] In thist way, since the electrostatic atomizing apparatus
200 needs not be installed inside the storage compartment, it is possible to increase the inner volume
inside the storage compartment. Further, it is also applicable to make maintenance of the electrostatic
atomizing apparatus 200 possible from the front side of the refrigerator 1. Maintenance of the

clectrostaticciaro ing ABRRERSFACS MEAeaOsSIbIB R RTAHAR A [eafh A RAfhaL g partion il

51 (the heat insulation wall) on the rear surface of a storage compartnient (for example, the switching

compartmerdl<wsdhtcagriable oaparkmenttbe el ptaisecipamiey eintbaalecrgstatic atomizing
apparatus 200 is installed among the storage compartments (for example, the switching compartment

4 or the vegeydhieighrmgattmienb8) ateijatheseiothesetummaintriimidcahe dGtheatbor storage
coipat(Anent (for example, the refrigerating compartment 2) to the storage compartment (for example,
the vegetabfEEBehFarthE At 5 sshivsta feadiatthi@bhoen DRkt Thesegt syaedwudhicderbes detached

inner side of the storage compartment. Alsa in this case, maintenance and component

];reoprlnag]a%en%?% LTl R Bithi v dup peraly 2 6ondte Haalvesafiayerbaiomy Wehklectrostatic
20 om0 L 5 SR s e K oot 12
coleted ot e A sl s et iy PR, 2241 of
which emits a light of a wavelength within a range of 360 nm to 400 nm with a peak of
375 nm in the UV-A wavelength range, for example, for an LED (for example, the LED
16 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 latomizmg apparatus light 600, the lighting device 900
mside 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
predetertmned time, for example, while the door of the refrigerator 1 is closed, the LED
can be used as the lghting inside the refrigerator with warmth which does not affect the
hu@an 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,



136 provide the heat absorbing fm part 211 of the cooling plate 210 inside the storage compartment or
the retum air trunk, and to provide the heat dissipating fm part 212 of the cooling plate 210 inside the
cooling air trunk, by providing a Peltier element (a plated semiconductor device using Peltier effect to
transfer heat from one metal to the 5 other metal by“passing an electrical current through junctions
between two types of metals, and a means to generate temperature difference between one side
surface and the other side surface by occurrence of heat absorption on one side surface, and heat
generation on the opposite side surface by passing a direct-current throughitself), for example, in place

of the heat comdughifg: paE:23:3 betwegndhelbent hbseiiseafinnahdPdhtandthe:heat dissipating fm
part 212, it is possible to make heat absorbed at the heat absorbing fin part 211, and heat dissipated

at the heat dissiganingofmppdmtc2i 2; ¢her&fdter iticapptidablibthatdntphBdatat &bgerbing fin part 211
and the heat dissipating fm part 212 are installed inside the storage compartment or inside the return
air trunk, wihiegeinlResmasegetdre simple, and the installation and the maintenance, etc. easy.
Further, 15since temi%erature difference between the heat absorbing f%art 211 and the heat

dissipating fifah 219P& B WS ARSI B RYSS MRS B hrs i8I0 Eureditient, required dew

conden§atioriu\)/¥grtgor c&xg Qgessietagyi a Jﬁ%’ {ereattyre,ﬁgatc. i%%%g ttoglg ?é?lr%g%h%omggrtment, hence lack of
dew coRderSaton Water can be préven egana%ellrlelaftrlger tor ¥ sttt EHESE) ﬁy perform mist

atomization e e RAINGA: OIAAAInINGR | MhARsRINIGRbaY e HeRlsRoaIBRtAne heat absorbing

fin part 211, and heat dissipated at the heat dissipating fm’part 212" as se€en abo y providing a

Peltier elemgniKasR|ated-sainensisiar devicgviingeRellienefiack adransistherlifiemeone metal to

the other metal by passing an electrical current through junctions between two types of metals, and a

means to geiner adadainparadurecdiffeiense baweenione sidec2hsyHegeanditaeiother side surface by
occurrence of heat absorption on one side surface, 137 and heat generation on the opposite side
surface by pespsintpeatiréotscgetablctbrenggreiion|f)iclorsegaamisiatian, plaibestf the ewmt obelucting part
213 between the heat absorbing fm part 211 and the heat dissipating tin gart 212, the electrostatic

atomiZiflg afarkited bydlsdisd alssousdd 79 ameatnd srliliBiat SouKoPhAR B ctifdtcibsliance, etc.

wherein 5cqol.air at a.low te rature, etc. cannot be used. In a case.of the refrigerator 1, the
(ilghts cast from t er?_g%.% otu tfe electrostati?: &fOIIgIZI%g apparatusehght 280 and%he

LEDs 910 of the lighting device 900 inside the storage compartment (inside the
refrigerator) are of wavelengths within a range of 320 to 400 nm which stimulate a self
defense function of green and yellow vegetables and activate biosynthesis of polyphenol,
15 the lights do not lower preservation quality of vegetables. Further, as for anthocyanﬁ
ofa biueberry or a strawberry, etc., nutrient elements are increased by the LEDs 91 0,7
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 substitﬁted with plural hydroxyl groups or plural methoxy groups, included in a
20 crop such as a vegetable, a fiuit; a téa, etc. So-called flavonoids i the polyphenol are
included especially m portiéns of a plant that are exposed to much sunlight. Itis
congsidered that this is because the plant synthesizes flavonoids exhibiting a strong
maximﬁm 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



electrostatic atomizing apparatus 200 can be installed in a section (the ceiling surface, the side wall
surfitce, or the bottom surface, etc.) whose thickness of the heat insulation wall is desired to be as
small as possible, wherein the cool air trunk is not provided so as to increase a volume inside a
storage compartment of a storage compartment (llé)r’3 10example, the refrigerating compartment 2), or a
section wherein the cooling air trunk cannot be used, such as a partition wall or a shelf (for example,
the partition wall between the refrigerating compartment 2 and the switching compartment 4, the
partition wall between the refrigerating compartment 2 and the approximately closed containers 2X

and 2Y, or theishelfieie, kel badidarlitions: bateesr HhesBlalabes napditwanis.t d(ekyeen a storage
compartment and a storage compartment). In this case, by installing the electrostatic atomizing
apparatus 20Ckthmenistsprsyifgiapparstdsyascanybpérstulepetiihcacditiagracifeiceant the refrigerator
1) of the storage compartment provided at the uppermost part of the refrigerator 1, miniaturized
nano-size nfid¢aisdbe efficiently sprayed all over the inside of the storage compartment. Further, a
cool air 20trunk through which necessary low-temperature cool air flows, etc. is not included, and it is

possible to EsmHonAfiteideblight dstivided ARy Y paraversth e e P s8miRdter or a home

electrical appljanc tC. erein_cool ajr at a low temperatyre, etc. cannot used, and to obtain the
refrigergtor' : r%lg?r(ﬁ:ncr)ndl |8ner," or‘%‘égtﬁag tgrealne%ﬁ{:nﬁﬁa[gﬁqla %1 t,{%\;\?hl i owi?lﬁscés and whereby

bacterial ergelopans i ARAgEIS 258K ABKIBHING IRCIR AR FHARER 1B 10226](Appiication o

the refrigerator side wail) Nex be described one example in a case of applying the
electrostatiGRQRIZNYIARAAAIHS ARG & SidennaliPbaisiatage-rasRaimentdntheefsigerator 1. Fig.

26 is a side sectional view of the refrigerator 1 describing the first embodiment of
possibility that genetic fault 1s occurred when the uitraviolet 1s equal to or below 320
nim, that is, in the UV-B wavelength and the UV-C wavelength. Therefore, it is

10 desirable to adopt an LED of a wavelength as long as possible in the near-ultraviolet of
the UV-A wavelength range for a household refrigerator used by the general public.
Of course, safety 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 wrradiation 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 1s 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) stimmulate a self defense function mainly of green

25  and yellow vegetables, and activate biosynthesis of polyphenol. The LED of the



5the present invention, and Fig. 27 is a front perspective view of the refrigerating compartment 2 of the
refrigerator 1 describing the first embodiment of the present invention. In the diagrams, the same signs
are assigned to the similar parts as in Fig. 1 to Fig, 25, whereof the explanations are omitted. [0227] In
the diagrams, the electrostatic atomizing apparatg§4200 installed in the 10inner side wall 2P of the
refrigerator 1 is housed inside a recess portion formed in the inner side wall 2P. As shown in Fig. 6
through Fig. 11, the electrostatic atomizing apparatus 200 is made up of the electrode holding part
220, the discharge electrode 230 in a rectangular parallelepiped (prismatic columnar) shape or a

columnar shipeanddaesarateiplestRdpRUbinaidding e Cpeinthe ahats dab-approximately

circular shape 15that is in an approximately similar shape as the cross-sectional shape (approximately

circular shapejdsfitiesstipagadofphenprotiiisicle fertdSicodithe disaherdenalectitgde=280, and further is
an opening larger than a cross-section (approximately circular shape) of the protrusion part 231.
Alternativel¢ratisgdights Figvelenstbuyiititige 1methef SRErosiatiélaonyiing ppayavffd 200 is made
up of the discharge electrode 230 20 including the main body part 232 in a prismatic columnar shape

or a columnXPs LSS TRl i thEssdiat tirdusmeanednds istrisswiopadBathertssitamid shape or
ical hat gets.thi t d th ter electrode 240 that_prot tth

pproxtnatt BN o b L (HE Lol HFCEHS Mo eGP 832, the electrode

holding part2a0,tgkialis 80d4ases hedisehaae ARCIIO 30, 0nths, Gapplsling grember 280 for

applying a voltage to the discharge electrode 230, the 139 counter electrode l%vmg the opening
part 241 in g apRRoXialsoadrangle or an approximately circle shape, which is an opening larger

than the cross-sectional shape (the approximately quadrangle or the approximately circle) of the tip
end of the Joaeasion appliedbefdherdisehargaielestradeledthsand therfixing peaaa o0 (the
The above describes the case wherein the electrostatic atomizing apparatus
10 200 1s installed inside the storage compartment, and condensation is occurred on the
heat absorbing fin part 211 of the cooling piaté 216 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 comiaaﬁment 2} via a retumn 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 coel air inside the
cooling air trunk, and by providing the heat absorbing fin part 211 of the cooling plate
210 inside the return air trunlk, 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



5pressing means) whereby the discharge electrode 230 is held by and secured to the electrode
holding part 220 via the conducting member 280. [0228] Here, as a means to provide dew
condensation water or supply water to the discharge electrode 230 or the electrode holding part 220,
there are water supply means such as the cooliné%ﬁate 210 that generates dew condensation water,
or the water 10storage tank 270 that supplies supply water, etc., and the water supply means should
preferably be installed directly above the discharge electrode 230, and the electrostatic atomizing
apparatus 200 should preferably be attached to at least one of the inner side walls 2P, the fixing
means 260 filie RIEssngdnganmsrrRdib e-aleciipdamoldimg: a2 2R saithatthe dewcepdensation
water that is generated on the cooling plate 210 or the 15 water droplet 275 (the supply water) from
the water stoisgestarded Hsidtahd repsoyie tilid neathdsadyidmadt Ad2%ntibe disphstgenel@eirode 230, the
slant part 264 of the fixing means 260 (the pressing means), or the electrode holding part 220 that are
provided dirzetgpbs dw vEEnthde, dompedsensisifter fhewing dnsiorhgectank@7eunkpthcayf the cooling
plate 210, since a user needs to feed water, it is applicable to install the -20 electrostatic atomizing
apparatus Z0tPing aEmEshaalnaihe PR asR PmBrLmeaPoBitise ceiling wall or the partition wall, in

which case ater storage tank 270 should preferahly be installed.in the fixing means 260 (the
pressingméﬁ?s})\ﬁ,vor 3‘%@%%%’&‘%&‘&%‘6@&%%3 %‘ﬁﬁ%ﬂ%ﬁ%’%@lé@rﬁﬁéﬁ& Bizing apparatus
200 ina degg&}aﬁgée Dnel, 8.5 Igo inFig. 17 ogling air,blown from the cooler
compartment 131 to the cooﬁng %r %\rgfj%ar%%lésuiéggﬁ%%%%n%h%érﬁsres{ﬁ?f%gro‘f the . gtorage -
compartmepipRsIRSHIRMAR AR RIBEHOS PHARIONIZ NY-ARRREAMS 1 8hEoRlM Ik ttnk 880 such as a
duct, etc. whose circumference is surrounded, which is provided in the rear surface wall and the side
wall heat ingidatinseateyiabanthyhish-divergeplaishallfrdiammétraoaline Aidierkemipstalled in the
rear surface of the storage compartment, reaches the electrostatic atomizing apparatus 200 installed
in the recesk inanignarcsidé thadl@P afidhie tondgescompatun 200, ipasge palasdilighyan
electrostatic-atomizing-apparatus outlet cool air trunk 820 such as a duct, etc. whose circumference is
surrourtdedmakgvHidinss ppvatia Btherpundtinsay sl FAdBa bgphindulidaideatlanibatéasulation material in

a state of including _
surface of a storage compartment (for example, the switching compartment 4 or the

vegetable compartment 5, etc.) at a section wherein the electrostatic atomizing
apparatus 200 is installed among the storage compartments (for example, the switching
compartment 4 or the vegetable compartment 5, etc.) whereto the return air trunk from

15 the other storage compartment (for example, the refrigerating compartment 2) to the
storage compartment {for example, the vegetable compartment 5) is installed in the back
side of the rear surfice wall can be detached from the inner side of the storage
compariment.  Also in this case, maintenance and component replacement of the
electrostatic atomizing apparatus 200 are made easy by formhlg 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 returmn air trunk.  Further, since the kit component
512 can be separated and collected also at the time of recycling and disassembly,
recyele efficiency is improved.
[0224}  (Use of the Peltier element)

25 Furthermore, as mentioned above, in a case wherein it is impossible to



10fine water droplets that are made into nano-size mist by the electrostatic atomizing apparatus 200,
and reaches a mist spray compartment installed in an upper part of the rear surface wall of the storage
compartment, for example. A mist spray cover 80Q is provided in the mist spray compartment that is
installed in a detachable manner, and the cool aipfﬁcluding the fme water droplets that are made into
nano-size mist by the 15electrostatic atomizing apparatus 200 is 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 eleghag®: 240ns elipgatadldmitheusidel wathéfes cxanmpie: 1 emsappaxiimaigeenter position in

height which is at a height position that is 20within reach of a user in the side wall of the refrigerating
compartment:apatthatsiothgscompattnadnindnal e ks daer diedpbiinh delect2itatic atomizing
apparatus 200 is delivered by cool air inside the electrostatic-atomizing-apparatus outlet cool air trunk
820 such asha ewBiagpdiredlict whidsdheiroutite Fananks, Stirpseridud, abeltistapragst (2o a different place
(for example, the upper part of the rear surface wall of the refrigerating 25compartment 2, or the other

second stoRigEtHmRmsHI s iseprRl tHEshifichitgransice brmpanment Bertithegetable
compartment 5) different from the storage.compartment. (for example, the refrigerating compartment 2)
herei the eI ERAE T A S0 L HEaES S TR e e (for example,
th , e : e . . AN h of :
Ihe S e R e L B atvs 200 15

allocated; thgrefare siiesdamR ObPlrcamant of e QIR RlICHAIRMIFD LARBRAINS00 including at

least the discharge electrode 230 and the counter electrode 240, and a mist spray unit (for example,
the mist sprayautiet 84 fospiedit thi nishapbayasver S0Rdavides: mihemlistispray compartment)

for spraying mist that 10has been generated by the electrostatic atomizing apparatus 200 inside the
storage  example, in place 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 mside the return air trunk, which
makes the structure simple, and the installation and the mamfenance, 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 elementl(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,



compartment increases, and since mist atomization can be performed from a place where mist
atomization is desired, degree of freedom of design increases. Further, since the electrostatic
atomizing apparatus 200 including at least the discharge electrode 230 and the counter electrode 240,
and the mist spray unit (for example, the mist spré§715 outlet 810 formed in the mist spray cover 800
provided in the mist spray compartment) for spraying mist that has been generated by the electrostatic
atomizing apparatus 200 into the storage compartment can be separated as different components, it is
possible to make each component smaller and thinner, and to make the inner walls of the storage
compartmenistiBetie seifigratarletbipdhe nesyalumes 9£§§!ﬁ§£%§9&£9f?&2@'&%%§ 20can be
enlarged, and further, the refrigerator 1 whose cost is reduced can be obtained. [0231] Here, since a
user needs feemibve:thepiatansiomngtiahk? Zonandiadgsatsbehenr e Walersterage tank 270 is
installed, it is preferable that the placement of the electrostatic atomizing apparatus 200 is at a height
position witHin perch bied tsebfatitheupasendingion 18nthis: levierspositiomibhiarg eysatenel in view of
heights of 25Japanese women), and desirably at a height position from the waist to the shoulder 142
position (hefdt B8RS Ao R Ba P apdFsRien STaPBDeHechirg leprlipts wrefevidiasin approximately
140 cm), and og the front side of the storage compartment. Further, the placement position of the mist

spray oUtlet8R0HH 3P Br SFEREAMEE StaRPp B tin W%%@%%Fﬁﬁg??ﬁ%tlﬁliﬁe vertical
directi f th 5 1t el t inside the st t t
by oravity, o T e e R B S R S L B R on winere
istcan be e sRraIpAIR B dieeian e el deEHo Ay RLIEgR sorace

compartment in a state of being mixed in cool air, and in consideration of the position of a cool air

outlet, the rialisprryiRUtETL,BLE rayiRe Hersmad, WIRRANAH QidPirahRAts HdAsk@RROxiMmate center
position in the width direction of the refrigerator 1, or may be formed in one part in an approximate end

position or i thagpsets voltne: posidioastofdirechotinends; bea, anegadhinpeacizergbposition, or in plural
parts in the width direction. [0232] (Application to an air conditioner) Now, it will be described a
configifatiorkanaledbe whtseniitecerapaboat )l Datoseitiny wisparaths @ediig motmbkd on an indoor
unit of an air condjtioner. Here, since the indgor unit of the air conditioner is the same as an indoor unit

of a separafZ PP EEnHEB AL A RETHOR SRS RiitsHd Tep AhsrapiesBegiagfaenivalic representation is

omitted. Thgeg\]vaele% ed}%ﬁ(ig'esrla gog(;[l’r]n%ell?t%g)e% Erg‘illg r%ﬁleuscxln%tscg}ﬁédc:eolztr?p%l&raﬁgxzeizaﬁf, the partition

wall between the refrigerating compartment 2 and the approximately closed containers
2X and 2Y, or the shelf, etc.), etc. that partitions between the storage compartments

15 (between a storage compartment and a storage compartment). In this case, by
nstalling 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 conpartment. Furﬂler, 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 attained.



exchanger wherein a front side heat exchanger provided in a front side and a rear 20surface 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 frohe&urface 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 25surface heat exchanger of the heat exchanger in the inverted V shape, to
blow air that is 143 heat exchanged via the filter and the heat exchanger after being taken in from the
air suction inkeEpm thepisestat aRdddaiaamtheii provided in a lower part of at least one of the
front side heat exchanger and the rear surface heat exchanger, wherein the electrostatic atomi7ing
apparatus 200 is proMegdiatvdl/bethieschibinl pan inaavinsttean: Do hfipdyiiliechthdeehysaiizn when an
electrical current is made not to be discharged between the lower end surface 211Y of the heat
absorbing fintpateing Ermrihe il iharikesiadtddesRetavionrariolpige ibamtiedratbbétween the
discharge electrode 230 and the counter electrode 240 by forming a notch or an opening in the
electrode hditingPpan 9%0sertimeatixiny rfdhnscsderbiend dectiiagthe gfﬁhﬁ%}h@dgﬁ?ﬁr%gus 200 so as

not to 10 accumulate dew condensation water or water dropping from the feed-water means (the heat
absorbing i PArT 2110 T {/’vgf’erh'rs%l%r%zést%ﬁrﬁ’ﬁﬁﬁﬁeﬁ? ed?%%%ﬁé’?gt@% RSB0, the electrode

holding par%%%%ﬁmgtf%%ggﬂ%ﬁg&j@ aegé%lﬁégghgiﬁ%%%oggg%cﬁt{g)gftggo IS h%ld by the electrode

holding par , water dis m the not the opening In ectrga%s%nolding part 220 or

the fixing mgaRsRR0 igdiscrargesiodhaair dale Rankihareferendiaitils pansschipprovide a water

-receiving part additionally, the cost is reduced, the number of components can be reduced, and the

assembly effidrenQsjssirapraved cf@233Huthes dhitapplicable to allocate the heat absorbing fin part
211, the discharge electrode 230, the counter electrode 240 and the electrode holding part 220
20above théld2iih pam vadisgoeive thd rdinagstwatetonszing wpartets G estalkdndittiener, and to
allocate the heat dissipating fin part 212 near the suction port. In this way, since the heat dissipating fin
part 219, theerssitsyelbidoaidde phieardomb s danted a18deedecossastiomaferatddatdd near the outlet,

a voltage is.applied to the discharge electrode 230 a‘rg:l the counter electrode 240 and mist is
generated, T egxgﬁ edlsi‘ﬁi qum]&&’ﬁg. 6 through Fig. 11, the electrostatic atomizmg

apparatus 200 is made up of the electrode holding part 220, the discharge electrode 230
in a rectanguiér parallelepiped (prismatic columnar} shape or a columnar shape, and the
counter electrode 240 including the opening part 241 in an approximately cﬁcuiar shape

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 :i:hrough 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



25into a room together with cool air that has been blown from the outlet and has been 144 cooled,
thereby bacterial eradication and humidification inside the room can be performed. Further, even when
water accumulated in the discharge electrode 230 spills from the electrode holding part 220, the water
can be received by the drain pan, and can be disdR rged outside the room without providing any
components such as a Swater receiving part, etc., and it is possible to obtain an air conditioner of low
in cost. [0234] Furthermore, it is also applicable to place the electrostatic atomizing apparatus 200
near the air suction port downstream the air suction port in the indoor unit of the air conditioner, and to

provide the m@&tépé@ae@w@mhﬂi&gnﬁ&rsgéﬁiﬁgigaﬁm iﬁiéﬁﬁﬂﬁBM%eiWﬁ%ﬂéﬂgiQB% air

conditioner via an air conveying path, such as a duct, 10a hose, etc. Here, the mist spray outlet may
double as theminottedyariitie shigk spiayhaytatopenihiclplacethsaastosepeqithahenaeconveying path
or the air outlet, so that mist is sprayed from the air outlet inside the room into which the air outlet
opens. As stibsuppisisieciiogtaticrgbroizihg appparbinas: R0Srirel udithg i leabt feedischarge electrode
230 and the counter electrode 240 is allocated downshearn the air suction port 150f the indoor unit of
the air condMeRBEHOR AEALHObiPe dBsbi Forledihe histdyRisdiaietimianie 6fdéhostatic atomizing
apparal%us 200 is sprayed to a pla%% (for example, the inside of the room into which the air outlet of the

indoor dnit BFEREE e OTHAT BRSSP RERIECEE i KireshUe o patir &P dhe upstream side of

the air outley gic.) difaIEn iom f,ssetpnauhers e slegiiosigiic atomizing apparatus 200 is
20allocated, via an inside Pan air trunk such as a duct whose circumference is surrounded; therefore,

freedom of plassMmental e igakorialic ARG AR AAG- NclidNg phigast e discharge

electrode 230 and the counter electrode 240, and the mist spray unit (the mist spray outlet) for
spraying theligesirgenRiaiedenstng aleclostrticratamizing appaRidrR0PRsidR e increases,

and since mist 25atomization can be perfoinied from a place where mist atomization is desired, degree
of such as the cooling plate 210 that generates dew condensation water, or the water
10 storage tank 270 that supplics supply water, etc., and the water supply means should
preferably be installed directly above the discharge electrode 230, and the electrostatic
atomizing apparatus 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 coeﬁng plate 210 or the
I5  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 mstalled 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 m Fig. 17.

25 [0229] Cooling air blown from the cooler compartment 131 {o the cooling air trunk



145 freedom of design increases. [0235] Further, since temperature difference between the heat
absorbing fm part 211 and the heat dissipating fin part 212 can be controlled by a magnitude of an
electrical current, required dew condensation water can be set by a temperature inside the room, 5
etc., lack of dew condensation water can be prevéﬁ?ed, and miniaturized nano-si7e mist can be evenly
and stably sprayed. Additionally, since the heat dissipating fm part 212 is allocated near the suction
port, even when the heat dissipating fm part 212 produces heat and the temperature rises slightly, the
heat is taken in by the suction port, by which a temperature of cool air blown into the mom is not

influenced; YrerefarRdan aik AaconditenenRy obopesipaticahapRianefs &Ik ademperature control

over which is easy without influence on temperature control over an inside of a room can be obtained.
[0236](Displdyyirostatidenentispteaiparaiamppecalian siaiks 3 thenelegidosiatie. atprgizing apparatus
200 (the mist spraying apparatus), displaying of an amount of sprayed mist or a degree 150f bacterial
eradication ¢@wendtrentbacemaieled ivhidn ipsididel stotege somadweh thy thetidagth (for example,
a magnitude of an applied voltage or a spray amount of sprayed mist) of the operation of the
electrostatiCb R S Hppardticoab andi o ick divsasss ntsribidt ariermeriinotinseakeBctricity,
electricity expense, and an amount of carbon dioxide emission, etc. as a figure such as a bar graph, a
I 5 FEb gl e

leaf mark, eféH EEEHGL6% R tHS REITARY CORREEBEY- FRAERE TR RIRGHERAE?, by dividing the

figure into ip! ! & ing the. colors in accordance with th r of division, and so on,
S B O R S RS N

displaying the am mist or t nal éra&fcatlon, etc %%%é“ number of the

divided parghasmealasa-aie shanted CRURRAROURT AR (RILIRIRION yhiikalso to an i
conditioner or a home electrical appliance, and a 25similar display can be performed; in a case of the
air conditiorsgn suishapRlwah)ed wifke circumference is surrounded, and which is provided in
the rear surface wall and the side wall heat insulation material in a state of including
10 fine water droplets that are made into nano-size mist by the electrostatic atomizing
apparatus 200, and reaches a mist spray coinpartment installed m an upper part of the
rear surface wall of the storage compartment, for example. A mist spray cover 800 is
provided in the mist spray compartment that is installed in a detachable manner, and the
cool air including the fine water droplets that are made into nano-size mist by the
15 electrostatic atomizing apparatus 200 is sprayed into the storage compartment from a
misf 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 surface wall of the refrigerating

25 compartment 2, or the other second storage compartment (for example, the switching



display on a design surface (for example, a front surface cover, etc.) of a front suiace of an indoor unit,
or a display unit of a remote controller whereby operation, stop, and temperature setting, etc. of the air
conditioner are performed, etc., in which case, it is possible to obtain effects that a user can visually
determine at once the amount of 5sprayed mist olthe degree of bacterial eradication (strength of
bacterial eradication) inside the storage compartment by the operation status of the electrostatic
atomizing apparatus (the mist spraying apparatus) 200, and the strength (for example, the magnitude
of the applied voltage' or the spray amount of the sprayed mist, etc.) of the operation of the

electrostatic.aiQmizingapRaialve 200 Khe Myt SRR NG ARPal Aive) (RS A0iRd hemaseakine

refrigerator. [0237] As for a home electrical appliance such as the refrigerator 1, the air conditioner,
etc. accordi(fgrtexthepprcbe mtipdredinm entypritnamp iy atttertindisptdec mosimstalliatiaringosition of the mist
spraying apparatus (the electrostatic atomizing apparatus 200) in a figure, etc. in an overall view, etc.
so as to be WsayscYfiredaliul1 Bl shaldwrige eansafiveriaamdeatbe stiprovitieteto the
electrostatic atomizing apparatus 200 or each component (for example, the cooling plate 210, the

discharge efSBtFEA8SEE BrigigMigRich it heishl RasHHg Pationibatcpebréatisridnieeelectrostatic

atomizipg apparatus 2Q0 is installed, and material hames, etc. of the electrostatic atomizing apparatus
200 or Sact EE B A S i M ST AN K TS 00 68 KB Soboually recognived with

e 2 o Aipels vl E R A e SIF I IS SRR S LEIARIALCT 1 o0 oot

chart such as'an ove iew, a schematic storage compartments, a perspective view, a

cubic diagragg tighinsicasen chatliadavelopad fgurs LiciRitik Bhiggiaie hre case of the
refrigerator | is displayed on the reverse tace or the side surfaces of the main 25body of the
refrigerator c@itbednauedeiigespipr-sidaiof he-apasy) ghangiglosingAder 810 formed in
the mist spray cover 800 provided in the mist spray compartment) for spraying mist that
10 has been generated by the electrostatic atomizing apparatus 200 inside the storage
compartment increases, and since mist atomization can be performed from a place
where mist atomization is desired, degree of freedom of design increases.  Further,
since the electrostatic atomizing apparatus 200 including at least the discharge electrode
230 and the counter electrode 240, and the mist spray unit (for example, the mist spray
15 outlet 810 formed in the mist spray cover 800 provided in the mist spray compartment)
for spraying mist that has been generated by the electrostatic atomizing apparatus 200
into the storage compartment can be separated as different components, it is possible to
make each component smaller and thinner, and to make the inner walls of the storage
compartments in the refrigerator 1 thin, the inner volurne of the storage compartments
20 can be enlarged, and further, the refrigerator 1 whose cost is reduced can be obtained.
[0231] Here, since a user needs to remove the water storage tank 270 and adds water
when the water storage tank 270 is installed, it is preferable that the placement of the
electrostatic atomizing apparatus 200 is at a height position within reach of 2 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



147 or the control device, etc. Further, in the case of the air conditioner, an indicator chart, such as an
overall view, a schematic layout of the components, a perspective view, a cubic diagram, a partial
indicator chart, a developed figure, etc. of the indoor unit or the outdoor unit is displayed on a reverse
face, side surfaces, an inner side of a design cové#%(the front cover, etc.), or a control device, etc.
Furthermore, the placement position of the electrostatic atomizing apparatus 200 (the mist spraying
apparatus) is indicated in these indicator charts such as the overall view, etc. in a figure and so on so
as to be visually confirmed at once. In addition, it is applicable to include the installation position of the

high-voltage,pamier sEisRbeRRLT 05 Wiah e 'MBE@Q&W&&W&@H?&@&%#PW“ ina

different section, and to include installment positions, etc. of the other components usable.in recycling
additionally ipghediseiay.40289) Andhis trIex-dnfarmatian wusei aldhartimaof reeyling.and
disassembly is displayed to be visually recognized at once, by displaying in a sign such as a black
circle (*), orsh@graphisitivan tyhproximptelysitet &1 8 khpddsrthadiabe afdhepbbelectrastatic
atomizing apparatus 200, etc., and further, by displaying names of materials and used weights used
for the electissttiessterripmbappir shay oz \Wivechien teeasraterially apeapeiyoidbterrmeecycle method,
precautions at the time of recycling and disassembly, etc. in a reference chart, and the like Thus, since

itis possibl@4H Rsghvernpdd %ﬁ&?ﬁ%%@%&%&‘é%%’%rﬁ%%@&y“ﬁﬁhe time of recycling
can Do perras e LR LB USRI St S IER6 5 iy RERES ATHE e ibAoal applance
s eSS e O ssats T
the case theigmaRRIACIH Ak ARRIBNGEISHREI G Ue6T 0hdd MRS LH8n of the position of
a cool air outlet, the mist spray outlet §10 may be formed in one part or plural parts in
10 an approximate center position in the width direction of the refrigerator 1, or may be
formed in one part in an approximate end position or in two parts in the positions of the
both ends, Le., one part m each end position, or in plural parts in the width direction.
[0232] (Application to an air conditioner)
Now, it will be described a configuration in a case wherein the electrostatic
15  atomizing apparatus 200 is mountéd on an indoor unit of an air conditioner. Here,
since the indoor unit of the air conditioner is the same ag an indoor unit of a separate
type air conditioner that is well known and common, the diagrammatic representation is
omitted. The main body (casing) of the indoor unit includes inside itself a heat
exchanger wherein a front side heat exchanger provided in a front side and a rear
20 surface heat exchanger provided in an upper part or in a back side are arranged in an
mverted 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



use periods are set for the main body of the refrigerator, and each functional component (for example,
the electrostatic atomizing apparatus 200, the compressor 12, the defrosting heater 150, and the cool
air circulation fan 14, etc.), which are displayed on the control panel 60 of the main body of the
refrigerator, etc. 5[0241] When the home electricdﬁéppliance is an appliance such as an air
conditioner, an air purifier, etc., it is applicable that standard use periods are set for an indoor unit, an
outdoor unit, a main body of the appliance, and ftmetional components (for example, the electrostatic
atomizing apparatus 200, a compressor, and a blower, etc.), and are displayed on a design panel of a

front face ofi@Jmaiclamy of.andIIReLHMILOES rnaiedOgaatielier (At Fushg it isalso applicable

that, for example, standard use periods are set for the main body of the indoor unit or the main body of
the outdoor suridndhietifigihthduncionsal endnponenian aistendariissempeiiads mhe seitfor the functional
components separately from the main body of the indoor unit or the main body of the outdoor unit, and
the standardeasepetibds fstainddededetthegcaradibpimieduwhdhbehbdedignpamdkoritthe front face of
the main body of the indoor unit, or the remote controller that directs operation and stop, etc. of the

appliance, eft¢ gecHesiabic tRIRME GPRERERBR isarRYidcdsabarn the drvapardpiioasitasic., and a
current use period js also displayed alongsiﬁ_éceéby hanging colars or patterns, or the like, which can be
visually%on#fﬂ?@%iﬁ?&ﬁ%‘é@ys%"%%‘f@%%ﬁ Ecﬂgﬁ%@?ﬁ@rﬁlfgfzﬂ% s]%er.dfﬁt@ﬂ@] Here, it is also
applicable {o1, Cxampls, 19, SE1INESR0IRIS usgpariad anihe appliance nalydinglng fynctional
component, or 1o set the standard Lise periods for the main o%y ofthe appliance suc &8 the

refrigerator 4 gica@nsh BefLncHAIaL SOmpROSRF S%&@%E%ﬂ%ﬂ&%%%ﬁ%@&%@oo’ or the

compressor 12, etc.) separately, display the standard use periods (the standard use times) graphically

in g bar grapbuate? stherlike o1 the misplay Nartaldhameppimbiangt 6Rcthrifrntipanglor the remote
o 220 or the fixing means 260 of the electrostatic atomizing apparatus 200 so as not to
10 accumulate dew condensation water or water dropping from the feed-water means (the
heat absorbing fin part 211 or the water storage tank 270) in the discharge electrode 230,
the electrode holding part 220 or the fixing means 260 in a state the discharge electrode
230 is held by the electrode holding part 220, water discharged from the notch or the
opening in the electrode holding part 220 or the fixing means 260 is discharged to the
15 drain pan; therefore, there is no need to provide a water receiving part additionally, the
cost is reduced, the number of corponents can be reduced, and the assembly efficiency
is improved. ‘
[0233] Further, it is applicable to aliocate the heat absorbing fin part 211, the -
discharge electrode 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 is generated, and the generated mist is blown

25  into a room together with cool air that has been blown from the outlet and has been



controller, etc, and to graphically display the current use period (time) alongside by changing colors or
patterns, etc., so as to be displayed visually for a user. Further, it is also applicable to store standard
performance data (data, etc. of chronological chang_e of ability and input power, etc. concerning
performance, such as input power to a 5compressor, input power to a fan, an used amount of
electricity and capability of the whole appliance, etc.) that varies with the number of years in use that is
. obtained by an experiment or a calculation, etc. in a microcomputer 31 beforehand as a table in
addition to display of the actual use period of the appliance, and display a degree of degradation of the

performancediha aapabilibaQethedniutponesdeissiamsalenothRieakatgraph o6 10 the number of
figures. That is, it is also applicable to visually encourage replacement for the user by a display (for

example, digptéyrasda |dhgiiegieacdnarigraphiardremuiatbé ioflitgliselmrete:)oatheteBylan estimated
performance at the present time is displayed by a declined rate of performance with respect to an
initial performaideowHikclegsadirity W parterniafctaraieimitiabpesisived puiribhaseimsan)0 percent.
15[0243] That is, since a storing means (the microcomputer 31) that stores a standard use period set
beforehand @A d5islisrazed Ortakiertlcaien Jethnt (EBILInG Ay seraratosHH etrigerator 1, the

air congitioner the air purifier, etc. is jncluded thsg[ current use period measured by a timer, etc.

and
 with respect i thESHREPA b S péft d%?é’r%%‘i%%ﬁ%" SHhg e SRR R Thid Lo Mgtdr 31) is

displayed o | p@é PRL ALro 0] r r isplay part in the front
cover of thef?r?a%ir unit, et{:r%gc})%t:iﬁa& %g{)nég%%%%fé&oe%%glfgéc%ﬁgﬁ%é%%%%g% rt of the remote
controller t%@kﬁﬁ&ﬁz@@ﬁéﬁ#% 2R RIGRN flir Q5 ARARRIANCET 8RcAIZR-AIGRI RS g umber of
figures, etc. of a bar graph or a leaf, etc., a user can visually recognize the use period of the appliance

by visual cosfiftipatiamndiibikis A Pie e feomiagpRbeivieeauthasZbhapideemantaf the
appliance or a component, or exchange of a component, etc. for the 150 user. [0244] Further, a
remaining usethieipdroddeithuss pé thdeithesiinderd sxse pariod eivihe prthliarbesaaipte displayed as
a figure such as a bar graph, a leaf mark, etc. In this case, since the size and the number of the figures

such 38 thedd sgraish, Eerdrarcatfigmmeoydabmaysivbieattbast astivieonsbegaiibiPiatreases, it is

possible to let a user hav? ) . . .
outlet may be placed so as to open in the air conveymg path or the air outlet, so that

mist is sprayed from the air outlet inside the room into which the air outlet opens. As
shown, the electrostatic atomizing apparatus 200 mcluding 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
example, 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 is
swrrounded; 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



risk awareness, and be conscious about replacement before a breakdown. Additionally, by making a
message that encourages replacement or a service displayed when the remaining period becomes
smaller than a predetermined period, it is possible to further make the user be conscious about
replacement before the breakdown. 10[0245] Furtfeérmore, it is possible to make the user be aware of
improvement of energy-saving consciousness by displaying a magnitude of an applied voltage, an
amount of used electricity, electricity expense, and an amount of carbon dioxide emission, etc. in the
appliance during operation of the electrostatic atomizing apparatus 200 as a size, a length or the
number of figesgsmaycheascaRacgeaph, a leaf, etc. on the 15main body or the remote controller, etc.
that directs operation and stop, etc. of the appliance. Additionally, relation of the amount of used
electricity ofthasamdintiet cdiborsisdsere difsioncaicvakinthapglianeertig tnthaimagnitude of the
applied voltage during operation of the electrostatic atomizing apparatus 200 can be recognized, and
energy-saviaylcbnbeid divgstiig Enhmnctlinathbeusairdieddyby magkinglthef aiseic2@tapable of setting
the magnitude of the applied voltage to the electrostatic atomizing apparatus 200 (it is applicable that
the magnitue6RETE RISt YSIRagensalirpavariTge &hireomalspecHide insétitg 5Weh as strong,

n-graded setting) by control buttons, the remote controller or the like, it

intermediate an%we&k oran ,
is possible el o (RRRIRAREAICT HETIE NIRRT eraIg, aadimiiaEgsbrEn o Eishserve energy.
o <ol L e APRISRD AR e S AMR AN AT PhSBa e B At o

) : ; :

accumulated (for exanple, in every one day, or In every one mon % etcFamount of use electricity by

including a m%ﬁ@&{k@h&gﬁaj@%ﬁi@y@H?&%O&/Hé%@l%%riﬁ@{p%%ﬁgefmga}tbg%ygpééb&@pp'iance or

the fiinctional components (for example, the electrostatic atomizing apparatus 200 or the compressor
12, etc.), ansioeppiicatyedigelaythainstantamauititusad,¢laritsdivoarphe sseiimulated (for

example, in every

a temperature of cool air blown into the room is not influenced; therefore, an air

10 conditioner or a home clectrical appliance, etc., temperature control over which is easy
without influence on temperature control over an inside of a room can be obtained.
[0236] (Display)

Here, displaying of an operation status of the electrostatic atomizing apparatus

200 {the mist spraying apﬁaratus), displaying of an amount of sprayed mist or a degree

15 of bacterial eradication {strength of bacterial eradication) inside a storage compartment
by a strength (for example, a magnitude of an applied voltage or a spray amount of
sprayed mist) of the operation of the electrostatic atomizing apparatus 200, and in a case
of displaying an amount of used electricity, electricity expense, and an amount of
carbon dioxide emission, etc. as a figure such as a bar graph, a leaf mark, ete. by the

20 LEDs 910 in the lighting device 900 inside the refrigeraior, by dividing the figure into
multiple parts and changing the colors in accordance with the number of division, and
so om, 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



one day, or in every one month, etc.) amount of used electricity as a bar graph, or the number of leaf
marks, etc. on the control panel 60 on the front face of the refrigerator 1, the display part in a panel on
the front face or the top face of the air conditioner gr the air purifier, or the display part of the remote
controller, and the like, thereby a user using 10 thE*ome electrical appliance is made to be aware of
energy saving through sight. [02471In addition, it is also applicable to start presenting such a graphical
display on the main body or the remote 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 tidigpbfusestegassesiadRieienined et (oraxampie,20)%rariasMaeisr of the
standard use time) of the standard use time, thereby a user is encouraged to check, exchange, or
replace the maimibodyngr the fispdtionai cdmponentc@ito Burthisnrigrepirisiats stapplichble to
encourage checkup, exchange or replacement of the main body or the functional component, etc. for
the user thrétPEEIGHE 5780ty eifshraiincndititsyatpisiiomsd. fiurén ateichisasie iain body or the
remote controller, 20etc. when the actual use time surpasses the first predetermined rate (for example,

90 % of the ReAHBISP l?ééaﬁ’rﬁ@fe%‘ﬁc%fﬂtH%egf&ﬁd’;é?ﬂal}gé‘?ﬁ?ﬁ‘@%%ﬁ 8_9%%3%‘%% Hhessage and so on
that encourages é:éwlen%ktu& qr.exchang ggt%@%l"éﬁ@igggé r%qrt Irtre?rega %tflgggg%%%%%%%n etc. for the user

when the actual use time surpasses the second pre ate %ﬁ% of the standard

use time, etg;hakisareatetNan erthedy slPopaSiRImingd %@Eﬁ}%&ﬂefé%&mgme’ SO as to

indicate display in multiple 152 stages (for example, two stages) as the time passes. n this way, by

displaying aqfight:QI(EntenisSYeR An PaPiRsSAgR R LAN TRUEBIRS I R e K RmBYChiRNgE or replacement
for the user on the main body or the remote controller, etc. when the standard use period has passed,

it is possiblertazpiwde nif ples typtiad ce idgerasse ciatiaagingcdensagaiien kg abledkdeown or ignition,
etc. due to clogging with dust, etc., and to obtain the refrigerator 1, the air conditioner, or a home
electrical appianidenthhtlic dHighiystaiableniope eiplyatos e eciristetiovitgraizingtagpasatus 200
whereto a high voltage is applied, it is effective for preventing lack of water supply to the electrostatic
atomiZiflg apbBratases86heiettig@rRIgging in the electrode holding part 220 with foreign particles, or
clogging 10F0egvﬁen Rwe fin plates with .fonieilg;&foarticle , et%héarggfor preveqlting a breakdown of the

s for a home electrical aj ance such as gerator 1, the air
conditioner, efc. a;:cording.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.) constituting the electrostatic atomizing
apparatus 200 is installed, and material names, etc. of the elec¢trostatic atomizing
apparatus 200 or each component of the electrostatic atomizing apparatus 200 can be

20  visually recognized with ease at the time of recyeling, and so on.

{0238] Here, in the case of the refrigerator 1, an indicator chart such as an overall
view, a schematic layout of the storage compartments, a perspective view, a cubic
diagram, a partial indicator chart, a developed figure, ete. of the refrigerator 1 in the
case of the refrigerator 1 is displayed on the reverse face or the side surfaces of the main

25 body of the refrigerator, on the inside refrigerator side of the opening and closing door,



electrostatic atomizing apparatus 200 due to attachment of dust or foreign particles, etc. to the
electrodes, ignition by degradation of the electrodes, etc., and the like [0248]As shown above, in the
present embodiment, the discharge electrode 233 at is made up of the main body part 232 formed of
foam metal which is a metallic porous 15body havihg 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 electioden?30ddhe«aunteFaleeidden24asthat thepi vigdett itntne 2 Gadgeiradhiglding part
220, and is provided so as to be opposed to the protrusion part 231, the water supply means (the
cooling plateut @somtheevadlterestoraghe taatic 230 theisqampoittets. dineutiyeatipyeitve Main body part
232 via the predetermined clearance Z and which supplies water to the discharge electrode 230 or the
electrode héRilifgiarerne raritiedinaeg thuaisdrolnst Seprpcdiery thedndegesibefidige 230 that is
housed in 25and held by the electrode holding part.220 of the counter electrode 240 to the electrode

153 holding P 226 4E Sl “RASFERsthE Setitfoda RETSIAY PR 556, 3he MLER&E electrode

230, the coypter. electrode 240 and the fixing . meaps 260 are integrally formed, and mist is generated
oy aping ST S beilen B TR et B0 i e e SR a 0,

therefore, apaEionkhivalst AP ARGEBUIPORLONES QiFnBAIRBI-RRY Hasaiagiesstance against

a foreign matter is much higher since pore diameters are lare compared to a case wherein a ceramic

material is ygeg fagihe.d gehar s e lace decf3 01824 u thekuiki sl 56 apRlicakdento place the

electrostatic atomizing apparatus 200 downstream the air suction port in the indoor unit of the air
conditioner eivekilganilfieradt at once. In addition, it is applicable to include the installation

position of the high-voltage power supply part 250 when the high-voltage power supply
10 part 250 is allocated in a different section, and to include installment positions, etc. of
the other components usable in recycling additionally in the display.
[0238]  In this case, information useful at the time of recycling and disassembly is
displayed to be visually recognized at once, by displaying in a sign such as a black
circle (@), or in a graphic in an approximately similar shape as the shape of the
15 celectrostatic 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 huﬁan body at the time of recyeling 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 recycie efficiency is
improved, can be obtained.

25 [0240] Here, in the case the home electrical appliance is the refrigerator 1, standard



10suction port, and to provide the mist spray outlet on the upstream side of the air outlet in the indoor
unit of the air conditioner via the air conveying path, such as the duct, the hose, etc. Here, the mist
spray outlet may double as the air outlet, and miit ay be sprayed from the air outlet inside the room
into which the air outlet opens by placing the mis %%ray outlet in a manner to open into the air
conveying path or the air outlet. As 15shown, the electrostatic atomizing apparatus 200 including at
least the discharge electrode 230 and the counter electrode 240 is allocated downstream the air
suction port in the indoor unit of the air conditioner or near the air suction port, and the mist generated

by the electigsirtio@&iareizindhafpataiub2O0BiEprajitetiasheaplace bneiamiplenihiiménside of the
room into which the air outlet in the indoor unit of the air 20conditioner opens, or the inside of the air
conveying [iftheaambie ustegatrosisidc atahuziig opplaniescPeiflareorfromahésédstion where the
electrostatic atomizing apparatus 200 is allocated, via the inside of the air trunk such as the duct, etc.

whose circieffertinedieststAdlnad dhaserrore tReiaHomr hlaskmentishfie drabwsatatic atomizing

apparatus 200 induP?éi???ﬁgI least the di,schaérge_e ectrode 230 and the counter electrode 240, and the
25mist sprayuFfEH DAy s perLst: Frﬁ;e%ﬁ%f Y&heHhted by the electrostatic 154 atomizing

appara S%a?i fo t roo(gp reases, and.since mist atomization can be performed from the place
e o A A SR R

possible to jncreageifeoee of Tessnmnel selianoe Qthe-PRiere Bl Tinsdisiearanse & and a set

range of an applied voltage, and to easily perform generation of nano-size mist reliably. Further, since

the water sypRiyoM@ans issaroided cirecily iabeyestiermaiRn Rady Rashed? (iBrermgadson with a case

wherein the water supply means is provided in a lower part of the discharge electrode 230 or in a
separate plaee=Epatistoomatoetisehangeatie GO de @athresater sudpptiled-fronicthemiater 10supply means

directly drops over the discharge electrode 230 (or the electrode holding
displayed on a design panel of a front face of a main body of an mdoor unit, or a remote

10 controller, etc. Further, it is also applicable that, for example, standard use periods are
set for the main body of the indoor unit or the main body of the 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 changirig colors or paiterns, or the like, which can be visually
confirmed by a user so as to encourage replacement for the user.

20 [0242} | Here, it is also applicable, for example, to set the standard use period for the
appliance including the functional component, or to set the standard use periods for the
main body of the appliance 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



part 220 or the fixing means 260) provided immediately below, and a conveying part for conveying
dew condensation water generated on the heat dissipating fm part 211 in the cooling plate 210, which
is the water supply means, or water supplied from the water storage tank 270 to the electrode holding
part 220 (or the discharge electrode 230 or the 1éﬁ9<ing means 260) is unnecessary; therefore, the
refrigerator 1 simple in structure, compact in size, and low in cost can be obtained. That is, since the
conveying part that conveys water is unnecessary, and there is no possibility that the conveying part is
clogged with foreign particles, etc., and the dew condensation water is not supplied to the discharge

electrode 23g, k£ Reirasiatc aigipizing dppaiahscifthandothe-¥arefrgersasddaigple in structure,

low in cost, and highly reliable can be obtained. Furthermore, degree of freedom of the shapes and the
placement ehtheifeedinaierpaeans, @or, axamniol &g theptoetingaldie 210, e wltetlsioiage tank 270, or
the like), the electrode holding part and the discharge electrode increase, the shapes and the
placement elshepitigehi testtecttoudardoethenvean thitel(detrode. 24Ctannoingifebehanater25means (for
example, the cooling plate 210, the water storage tank 270, or the like) can 155 be freely set in
accordanceiiy e BRIEERE & 6¥c ROTSRIRE SSHRAPHS BB SN S Yefrigerator 1, the air

conditigner, the air urifiert and the like, and th electrosftic atomizing ap l:;Lratus‘zoo that is compact
in size Bnd SHEAT Caf B BRI - CORIEA R thE SR AR B IPBIRHEE. 502511

Further, i ' | he widt ' . 4 | sh th
crosssection 6 e B, e B el the
same, when.the-iepgihn the.axie)dicection pfithe MmambadyiRatFagdavyibi.al aageqf equal to or

larger than 4 times but equal to or smaller than 20 times the length of the protrusion part 231, there are
effects that iheidd-preotessahbiituie peiles dheampplaicef mdtaissunplibase tieidpaitabiegdy part 232 to

the protrusion part 231 is increased, and the time for ater supply can be shortened. [0252]
Furthermoref Sinperfoamnmme {dhsougrebdititan ibmipptt pisvasedcwhichlisgth of a bar graph or
10 the number of figures. That is, it is also applicable 1o visnally encourage replacement
for the user by a display (for example, display as a length of a bar graph, or the number
of figures, etc.) whereby an estimated performance at the present time is displayed by a
declined rate of performance with respect to an initial performance, while regarding a
performance at an initial period of purchase as 100 percent.
15 [0243] That is, since a storing means (the ﬁlicrocomputer 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, ete. 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 part in the front cover of the indoor
unit, ete.) 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 apphiance by visual confirmation, and it is possible to encourage a service such as

25  replacement of the appliance or & component, or exchange of a component, etc. for the



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 15what is not foam metal,
capillary force is larger than that in sintered metal, electrical resistance is approximately (0.4 to 2) x
10-7 52-m and small, hence electricity can be effib?@ntly 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 1012 f1-m and large), can increase an amount of
20generated mist, and setting, etc. of an applied voltage is easy, and further, the applied voltage can
be made smg@gll; 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 protrusipoegalt 2Birikbie eiammvater thabis ptiashediodhe sudaeesehihedmsdpbasty ¢gart 232 is
supplied by capillary action, the 25electrode holding part 220 that holds the discharge electrode 230,
the counter ibleeprddecd 68y 24dppbaydédsn fhemeleothode hetdirgpari@2@narid @rovitledhiso as to be
opposed to the protrusion part 231, the water supply means (for example, the cooling plate 210, or the
water storagéstasiegrde ste)andthepisneer waths é‘ff@ ghskraride ke ctrplle 2I00diAY % high-voltage
power supply part 250 that generates mist from_the protrusion part 231 by 5applying a voltage to
between AL FRE B ATETES 36 T TR LB Wb deroatblrd el ddsdr Wierein foam metal

having a thr -dimensisosn%I1 (Pgt structure V\%th Porqddiamet%r of 1Q to m ( rably with pore

’ 0 r 8?
diameters of B0 to 300 um, and ?S?t%é?%sr% eOF‘]atgF)?W? mﬁ%tre%%%% ere ogf0 to ZEL{Ec;F %?nnﬁlp{ghd a voidage

of 60 to 90 4 maﬁtegwezs%ggtﬁgt %)} ! gggimaﬁgﬁw&{%@rﬁ&% JodlyROfRY setting the pore

10diameters of the discharge electrode 2 e between 10 and 800 um, clogging resistance against

foreign matierdiamapieaadly bassarsasARE this Pessibie-iarsdnpiyoNalesFeRite@iabedy part 232 to
the protrusion part 231 stably for a long period.
' make the user be conscious about replacement before the breakdown.

10 [0245] Furthermore, it is possible to make the user be aware of improvement of
energy-saving consciousness by displaying a magnitude of an applied voltage, an
amount of used electricity, electricity expense, and an amouni of carbon dioxide
emisston, etc. in the appliancé during operation of the electrostatic atomizing apparatus
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
appﬁanée, Additionally, relation of the amount of used electricity or the amount ;of
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, intermediate and weak, or a non-graded
setting) by control buttons, the remote controller or the like, it is possible to select a
weak mode and the like when energy saving is desired, and to conserve energy.

25 [0246]  Further, it may be applicable to measure an instant amount of used electricity



Further, since the foam metal having the three-dimensional net structure, such as titanium, etc. with a
high voidage of not less than 60 and not more than 90 % is used, a 15larger amount of water can be
retained inside the foam metal compared to a cor'{vifntional ceramic or sintered metal, etc. Thus, a
large amount of nano-size mist can be generated é iciently [0253] Further, the discharge electrode
230 is formed of foam metal having 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

parallelepipstlshapenanrgpfextnately, iolkvanasshépeoain aparoximatetyyyramichstigpe, or an
approximately conical shape, which protrudes at the approximately right angle with respect to the axial

direction of di@sehikboiytphyti2drdimna theans daiehe@sthecapdaladirecfivsedelhdmniindbody part 232,
and which is shorter than the length in the 157 axial direction of the main body part 232, and is
integrally fofhsetpivitfireohibgrrpriinpesart dxofuppiicarboqmpamgmst dhaerasnis.the surface of the main

body part 232 is supplied by capillary action, wherein the length in the axial directior of the main body
part 232 is \?ﬁ‘?ﬁff?ﬁ?@?éﬁi@@l@flg&H%‘Hr%g%ﬁrtﬁ‘?&?%ﬁfﬁﬁ% &t B0 GrEZARRIES than 20 times

thelengh of, PIBYUSIOn Pl S etee e IR BRHLB Ay er l o par (for example

the firstmain bo par e second main body part a aprgﬁ}ﬁaélllr?gebosmo of the

protrusion paft 434 &gai%érghsn@me&mﬂ&ﬂaweéemg&mg §§1§)b§p Yalek ean be supplied by

capillary action [tofn two parts (the both ends of the protrusion par of the first main body part 237

and :)he secedhiainbadk Dt 238ie HhaRsopuinsRA R sihakeloreharargeampunt of water
e the display part in a panel on the front face or the top face of the air conditioner or the
air purifier, or the display part of the remote controller, and the like, thereby a user using
10 the home e]e;:trical appliance is made to be aware of energy saving through sight.
[0247] Inaddition, i is also applicable to start presenting such a graphical display on
the main body or the remote 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 s
encouraged to check, exchange, or replace the main body or the functional component,
etc. Furthermore, it is also applicé‘nie 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, 20 %
of the standard use time, etc.) of the standard use time, and by displaying a message and
s0 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 1o indicate display in multiple



supplied to the protrusion part 231, the amount of sprayed mist can be increased, and mist atomization
can be performed stably. Further, even when eitl-tlleg (for example, the first main body part) of the first
main body part 237 or the second main body par %8 becomes unable to function due to clogging,
etc., water can be supplied to the 15protrusion 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 peridtfeshHtheraileCuptirestO MBI UM Stus BOb e et ispIrig g BBFaratus) which can

stably spray mist for a long eriort?, and is highly reliable can be obtained. &0254] Since a cover part

(the feed-WAKSFHTAHIE AGUEFBE S S0 HPSBS A SO S0 8t BN & GHE P  feed-water means

(the heat absorhing fm part 211 of the cooling,plate 210 or the water storage tank 270), the electrode
olding pATE o0 SR e i oL S e e o8 Pt part 220 of the fking

means 261393s%gdt,q?i%\g&ts%lélﬂcpgll%%gn{%%t}%ﬂ%@%q{&?e%gﬁgé)gea%iﬁgg%%g %!E‘tﬁ% %9% holding part 220 or the

fixing means 260 by dropping from the feed-water means (fo e, eat absorbing fin 25part

211 of th%99&5\%91%%{109,%{4%%@@5%9@&9@@5&& 2402810 RIRYIdRd, ditgetly,,158 above the

discharge electrode 230 or the electrode olding part 220 is not directly subject to an air flow in a fall

path of watesftenadhedeed-watesmeansuatighevvaigsdions.overithe. disgpanggyelectrode 230, the
dropping water droplet 275 or dew condensation water is less likely to be subject to foreign materials

such as dissthewiidirbintRignpaiticlepaeias Toawseounciho shecplacgpibeieithe feed-water means,
the electrode holding part 220 or the fixing means 260 (the pressing means) is provided, a water
droplet theffatiachatovtine i scharfeselestppa@d0 dearwatér dvophetgngidentize electrode holding part
220 is less likely to foul, clogging in the discharge electrode 230 can be prevented, and the
electrostail) dteriizingsppiardtsl200dthatiEngigtm2edl witheotdgiarriicng trngimgioxan be obtained.

10 between the fin plates with foreign particles, etc., and for preventing a breakdown of the

electrostatic atomizing apparatus 200 due to attachment of dust or foreign particles, etc.
to the electrodes, ignition by degradation of the electrodes, etc., and the like.

[0248]  As shown above, in the present embodiment, the discharge electrode 230 that
is made up of the main bﬁdy part 232 formed of foam metal which is a metallic porous

15 body having a three-dimensional net structure, such as titanium material, ¢te., 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 1s supplied by capiliary action, the electrode holding part 220
that holds the discharge electrode 230, the counter electrode 240 that is provided in the

20 eigctrode holding part 220, and is provided so as to be opposed to the protrusion
part 231, the water supply means (the cooling plate 210 or the water storage tank 270) which
is provided directly above the main body part 232 via the predetermined clearance 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



[0255] Furthermore, since the notch or the opening is formed in the electrode holding part 220 or the
fixing means 260, and dew condensation water dropping from the feed-water ea s (the heat absorbing
fm part 211 or the water storage tank 270) or water does not accumulate in the discharge electrode
230, the electrode holding part 220 15 or the fixiﬁéz‘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 drbeineeatetowerendsyfarealhy atihe fartidfabaarbingfis pachadd and the

discharge electrode 230, even when a voltage is applied to between the discharge electrode 230 and
the counter gtenisde e W Ghdeneectdealed: ag@ticddantizing apparatosz0diesatapptigdce that is
safety can be obtained. Here, the holding part of the discharge electrode 230 in the electrode holding
part 220 sheuddupréfe genisraseddgnditniyet (ovoihouid bervonfitherddcionge dibtertcdepdét andter from 25the
holding part of the discharge electrode 230 so as to configure the discharge electrode 159 230 not to
accumulatetiiptermeiidestipic &4 dhetsionmapamauat of Frer sepiiuead sapiiaysBrse fmsart that

accumulates the eje :93,3 water is separately pravided in a position apart from the discharge electrode
éﬂ‘gr

230, suth a8t &8 D18 &SI PHR S0 A 0L EHRRUaRTE i e teS&%BR Part does not
contact with Ischarge electrode 5230) not ccumulate water therein. Further, by setting the
d}%ﬁ; qg%g a% %%%)%egté{l]g f:(? l% la%_e V}'Be(?eilllﬁ)f C@l.‘%éiicl ag?rtl qei%lésgfi; %r B’)

predetermined clearance en the lower end surface sor%ing fin part 211 and
the discharge, Qie.238-edyal 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 dis¢ha4ge elegiraei?BQ Ry appiti®icac\aies tiopiaitisdiariashesdde ippnperqurface of the
main body part 232 of the discharge electrode 230, and it is possible to improve safety further. [0256]

In addition, dheglischarfe elestde 230 thdk:i st emipadiibeaimaindidehepard 282 fherard of foam
metal, and of the protrusion part 231 that is integrally foinied with the main body part 232, and is
formedlso ayqbosrpaticdrenpipadndin Hedyosaytoegiet on the upstream side of the air outlet in

. the indoor unit of the air conditioner via the air conveying path, such as the duct, the
hose, etc. Here, the mist spray outlet may double as the air outlet, and mist may be
sprayed from the air outlet inside the room into which the air outlet opens by placing the
mist spray outlet in a manner 1o open into the air conveying path or the air outlet. As

15  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
in the indoor wnit 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 aJr

20  conditioner opens, or the inside of the air conveying path on the upstream side of the air
outlet, etc.) different from the section where the electrostatic atomizing apparatus 200 is
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 includmg at least the discharge electrode 230 and the counter electrode 240, and the

25 st spray unit (the mist spray outlet) for spraying mist generated by the electrostatic



15whereto 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 (thelﬁélat absorbing fm 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, eE ISP R340 208 therelesirasle aldingsPatni2ianehmiich generates mist

by applying a voltage between the discharge electrode 25230 and the counter electrode 240, and a

spray outlefptridrigddrGviaatid mlacpladerapakt steRiframriedeldciiodtatier atbfreaing apparatus 200, and
that is connected to the electrostatic atomizing apparatus 200 via the air conveying path are included,
wherein nadesgizenmistsgenerated by the electrostatic atomizing apparatus 200 is sprayed to inside of

a storage compartment, a room, etc., into which the spray outlet opens, from the spray outlet
5provided it blafedbarpasnit e eiablederinsecats irgig abperdeassocetrargttihieedom of

placement of the electrgstatic atomizing apparatus.200 in¢luding at least the discharge electrode 230
P thescou R ENE BB G Sh P ETay  HCRP G B rag oY A g it

generated hy the electrostatic. atomizin ar, 00 , And since mist
atomizationété:g%r%g%grffg?ﬁ"loe%‘%?onr%stgﬁg%%?e %vﬁéegﬁgé%g%%%%%hﬁ?ﬁgﬁi , hence it is possible
to perform design uaccAHace WERSiSEHEHISCI£a%H hema-slectirabhanRRlianeris b as the

refrigerator1, an air conditioner, an air purifier, etc., and degree of freedom of design increases.

Furthermorg-&neepiile Wedes sunphidaeans lismiqdred disehtbhabe\i:the daaisokedy part 232 via the
predetermined clearance Z, degree of freedom of the shape and the 15placement of the feed-water

means (thesepalingyiateapd® boththovditehatpragettadk 2370 ki chriplttbfimaiehswey means, or the
discharge electrode 230 increases, and it is possible to freely set the shapes and the placement of the

dischdigje etepilydecas0dsetbudmns-eache dschamzasicdsoiing 04 he olerepdsdnldivg storage tank

270 in accordance with the structure of each home elecirical appliance, such as the refrigerator
part 220 or the fixing means 260) provided immediately below, and a conveying part for

conveying dew condensation water generated on the heat dissipating fin part 211 in the
cooling plate 210, which is the water supply means, or water supplied from the water
storage tank 270 to the electrode holding part 220 {or the discharge electrode 230 or the

15 fixing means 260) is unnecessary; therefore, the refrigerator 1 simple m structure,
compact in size, and low in cost can be obtained. That is, since the conveying part that
conveys water is unnecessary, and there is no possibility that the conveying part is
clogged with foreign particles, etc., and the dew condensation water is not supplied to
the dﬁscharge electrode 230, the electrostatic atomizing apparatus 200 and the

20  refrigerator 1 simple in structure, low m cost, and highly reliable can be obtamed.
Forthermore, 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



201, the air conditioner,the air purifier, etc, and to obtain the electrostatic atomizing apparatus that is
compact in size and of great efficiency can be obtained in accordance with home electrical appliance.
Reference Signs List 25[0257] 1: Refrigerator, 1A: Machine compartment, 2: Refrigerating
compartment, 161 2A: Chilled compartment, 2P:Itther side wall, 2X: Approximately closed container,
2Y: Approximately closed container, 3: Ice making compartment, 4: Switching compartment, 5:
Vegetable compartment, 6: Freezing compartment, 7: Refrigerating compartment door, 7A: Left
refrigerating compartment door, 7B: Right refrigerating compartment 5door, 8: Ice making

compartmemt dieely SstSuvikaaneeenpar e dant JHRaMEBsiaiRcomNapmMentdonsy d: Freezing

compartment door, 12: Compressor, 13: Cooler, 14: Cool air circulation fan, 19: Switching
compartmetehefrgistoor 22thE herooopiténth: (Bwdtchintfien mphitinBind, dadperldboSaitching
compartment cooling air trunk, 30- Control device, 50: Cooling air trunk, 51: Partition wall, 53: Cooling
air trunk, 55 1AORER gRPatHIE COh Pwitin epmpagh pevize and offtesim ane hG0iaaBahipartment selection
switch, 60b: Temperature zone transfer switch, 60c: Instant freezing switch, 60d: Ice making transfer

switch, 60e2MRFENa Y Ehaiome petirseariateinside refrigerator shelf, 131: Cooler compartment,
150: Defrostj eater, 151: Heater rqof, 152: Defrosting electrode haolding part, 200; Electrostatic
atomizi%g aéHggrﬁtust? YR BTG A 4 f‘%ﬁ%éﬁ%&g‘%ﬁﬁn FiHISERESS L8 H A Sbsorbing fin
plate, 21 Ib:; : i plate 21 e: ina.fin. plate d;_Heat absorbing fin plate,
211e: Heat %%%%%&%%?é%%gé% 211%%%%%3%%%%%%% g a%%%%%’ti, ﬁlldlﬁgg %%%‘él?lglnde surface,

211Y: Lowgs@nth Burags dlididieatil %aiﬁatmgeMH@rénzgé%ﬁrtt&eﬂﬂi FRAHRGFRPIRIE, 212b: Heat
dissipating fm plate, 212c: Heat dissipating fin plate, 212d: Heat dissipating
body part 232 is within a range of equal to or larger than 4 times but equal to or smaller
than 20 times the length of the protrusion part 231, there are effects that the
10 processability is better, the amount of water supply from the main body part 232 to the
protrusion part 231 is increased, and the time for water supply can be shortened.
[0252] Furthemere, since foam metal such as titantum, etc, is used, which is a
metallic porous body having a ﬂn‘ee—dimehsional 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 107 Q-m and small, hence electricity can be
efficiently applied to water as conductive material; therefore, the foam metal can
condugct eleci:ricitsf far more readily than a ceramic with large electrical resistance (the
electrical resistance is approximately 10" Q-m and large}, can increase an amount of
20 generated mist, and setting, etc. of an applied voltage is easy, aﬁd 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 mam 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



20fin plate, 212e: heat dissipating fin plate, 213: Heat conducting part, 214: Void part, 220: Electrode
holding part, 2200: Water concentration part, 2201C. 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: Prot]rgéion part, 232: Main body part, 237: The first main
body part, 238: The second 25main body part, 240: Counter electrode, 241: Opening part, 250:
High-voltage power 162 supply part, 251: Power supply, 260: Fixing means, 261: Counter electrode
cover part, 262: Conducting member pressing part, 263: Step part, 268: Fixing nail part, 269:

Feed-water meansy&Rvah pay b8 ABERISEAYS 180k Hfd+RRguatiRNRaRKe &6, Wigter droplet,

277: Water discharge spout, 280: Conducting member, 286: Electrode 5conducting means conducting
part, 300: GeuensiilpLazfinghelatedeapphs wading froiesiah e B KictamprRient) SbhEront surface
opening part, 531: Side cool air outlet, 532: Side cool air outlet, 533: Upper cool air outlet, 534: Lower
cool air outlwete00o Bisctos s etoniizinrgmpparaits light 800hdvistebpitayde @3S, 284 @hdvist spray
outlet, 820: Electrostatic-atomizing-apparatus outlet cool air trunk, 830:
10ElectrostAtf iR R Vas SRR P e 8dBrageneiales st fightimyraeivisémmet 2HDN010a: LED,

910b: LED, 910c: LED, 910d: LED, 91Qe: LED, 910f: LED, 915: Optical axis. 163 CLAIMS
LSE app?ymg a voltage to between the discharge electrode 230 and the counter electrode 240

are included, wherein foam metal having a three-dimensional net structure with pore
diameters of 10 to 800 pm (preferably with pore diameters of 50 to 300 um, and further
preferably with pore diameters of 50 to 150 um), and a voidage of 60 to 96 %
(preferably 70 to 80 I%) is used for the discharge electrode 230, and by setting the pore

10 diameters of the discharge electrode 230 to be between 10 and 800 ym, clogging
resistance against foreign matter dramatically increases, and it is possibie' to supply
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
titanivm, 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 mside 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 having a
three-dimensional net structure, and is made up of the main body part 232 in an

20 approximately rectangular parallelepiped or an approximately colimnar 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



1.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 columnarléﬂape, 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 part, and being formed integrally with the main .

body part, vmmawa@@rm@éaﬁaﬁ%a@m%mm& e AR Redikissupplicdly raapillary action;
|

an electrode holding part that holds the discharge electrode; a counter electrode that is provided
in the electrpate 1A dwtgpartyaedithatisighavidekk sorés do Dhoppaseetiiodie Jabisusion part; and

a water supply means that is provided directly above the main body part via a predetermined
clearance, anpplivst spptidervattieno wherdis chalgrgdldethoductd tedlenwbte nolgibghart,

wherein the Iength in the axial direction of the main body part is within a range of equal to or larger

than 4 time84hd¥dodr b s that oD tRTdaras (dap hbimes brbaarable pasmallen 2. The

tho eledtrod AN TG oLt SR SEr RIPHHGI0 HBTh e PRt 45 A Sk S which the

discharge eﬂ?&“&%@ﬁ@%% Rleglods: E’r?a'gi%%cgﬁg&i%eﬁa%ﬁk&éﬁ&% r%r%@'gaa in the electrode
S [ ;W

holding part. 3. Thé electrostatic atomizing apparatus according to claim ereirthe water supply

means inclydgs 2 healAREARIBIRATLIAL BRIRIALES IR WisondensalionwRleLAfcha Pgat dissipating

part, and the water supply means is a cooling plate in which a Peltier element is provided between the

heat absorhiagntadapsthesheat dissipating Rappiaabis plaoed, setbatihe maiphednpart is situated
directly below the heat absorbing part. 4. The electrostatic atomizing apparatus according to claim 1,
wherein thebatitendupihe preamsiis axodhhydltte fing|udindadygatalsosbihdpantandd a heat
dissipating part, and drops dew condensation water generated by the heat absorbing part after
collectiflg tHeadehpdy raeASatientw aretrsivmgabii dhaeierisan previmenE ehwriwepehd of the heat
absorbing part. 5. The electrostatic atomjzing apparatus according to claim 1, wherein the water

supplied by HRENGE G6 BENFHTORRaTS bt am WPt Fa8 B RS LRsSrEdE holding part,

and the waigr s, canceniuated in apredetsimingd porienin e electae holding part & The
electrostatic atomiZing apparatus-according 1o claim 1, Turther comprising cﬁxmg eans that fixes the

discharge elpgised, SO ARoNe: NN SIEI AL ARIL bR apoRes e AR yRlieshfrom the water

supply means and suppli e water to the main body part is provided in the fixing means.
becomes unable to function due to clogging, ete., water can be supphied 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 fm part 211 of the cooling plate
216 or the water storage tank 270), the electrode holding part 220, and the fixing means
260 is provided in the electrode holding part 220 or the fixing means 260 so that water
supplied to the discharge electrode 230, the electrode holding part 220 or the fixing
means 260 by dropping from the feed~-water means (for example, the heat absorbing fin

25  part 211 of the cooling plate 210 or the water storage tank 270, etc.) provided directly



7. The electrostatic atomizing apparatus according to claim 1 further comprising a fixing means that
fixes the discharge electrode from above, wherein a counter electrode cover part that covers the
counter electrode from above is provided in the fixing means. 8. An appliance comprising: the
electrostatic atomizing apparatus according to clal 1; and a spray outlet that is provided in a
place apart from the electrostatic atomizing apparatus via an air conveying path, and that sprays mist
generated by the electrostatic 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 figoethe alsgirosiAicRINBING PR UAIHS RIVNSiInd pE 226\1 apPHREGH, comprising: the
electrostatic atomizing. apparatus according to claim 1; and a fixing means that fixes the
discharge eletiet e cntine Sourter flikptnbde hatsdebin thefetdetradehaldingpbiidedne electrode
holding part, wherein the electrode holding part, the discharge electrode, the counter electrode
and the fixirgeneanes spe dindygradyfoninodd 28béha divpppentntradetidié apptimnce according to
claim 8 or claim_ 9, wherein a coverfart is provided in the fixing means, the cover part covering at least

a part of a PERRISBIEE RSN Sphhyahe sHEsHd iR drLiraEHs iy sstamalwhich the water
that is supplied by falling from the water supply means provided directly above the discharge electrode
o1 the clect BRI s e L B AT SOt AL SLCRE Rt air vound the

ter. 11. t C, iz t i o.claim 1. wherein the predeteimined
\(I:\igaer;nce b%h}v%vé%%%t %%vﬂe%gr%%%yg)? %gﬁﬁg%?ﬁ%g%é%r@gg%%%&%@@eﬁBzr;l(f‘ﬁ()}%dr?lgrger than 4

mm. 12. The gleairqataic.alenuiziog,aRparathis AcoRrding. 9:p/aim J«awm;&?%ﬁk@iﬁ%@kﬁ@etal with a

three-dimensional net structure, such as titanium, with a pore diameter of 10 to 800 gm and a voidage
of 60 to 90 Alistsedhadepnarrhedipaiteldioibalelasitasiaticirtamiring-anaaradye according to

claim 1, further comprising an electrostatic-atomizing-apparatus displaying means provided in the

can be prevented, and the electrostatic atomizing apparatus 200 that is highly reliable,

10 clean and hygienic can be obtained.
[0255]  Furthermore, since the notch or the opening is formed in the electrode holding
part 220 or the fixing means 260, and dew condensation water dropping from the
feed-water means (the heat absorbing fin part 211 or the water storage tank 27 Oyor
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 volfage 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 1n the electrode holding part 220

should preferably be configured (o1, should be configured to be able 1o eject water from

25 the holding part of the discharge electrode 230 so as to configure the discharge electrode



167 electrostatic atomizing apparatus, the electrostatic-atomizing-apparatus displaying means
indicating that the electrostatic atomizing apparatus is operating. 14. An air conditioner comprising:

a heat exchanger in which a front side heat exchan(?er provided in a front side, and a back side heat
ide are placed; an air suction port provided before or

exchanger provided in an upper side or in a rear 5h
above the heat exchanger; a blower for blowing air taken in from the air suction port and heat
exchanged by the heat exchanger, from an air outlet provided in a lower front side via an air conveying
path; and = the electrostatic atomizing apparatus according to claim 1, the electrostatic atomizing

apparatus psinggqlaced dawnstieass pfthedif:seciieacgorhbeing cocopageddftat leastdhe discharge
electrode, the counter electrode and the water supply means, and generating mist by applying a

voltage betwsernvdiepalistihangeusletiteodbarie-thd waienie sedectidy erovideduhengdsitioe mist generated
by the electrostatic atomizing apparatus is sprayed into a room from the air outlet provided in a place
apart from tesGerobediscdmas ziagrmsededtusich s o dgrilgetesidthanistbdpesed of an inner box

and an outer box, and that cools inside of a plurality of storage c_omﬂ%art_ments %?ﬁrtitioned by a partition

wall by a coFHPHMING BIBRHAYT ASHORF DRAtAeasairtF amart ity BirERs i ¥5MSrising: the
electrostati mizing apparatus according to clajm 1, the electrostatic atomizing apparatus bein

pIaced?n a%@ﬁ%ﬂf%ﬁ%@%%%ﬂ%tgwgtg{ﬁ%e ) Corr}? Bgﬁérﬁéj it Soeﬁfﬁ%itﬁié%éﬁl%tg%%% ﬁg?rﬁ)ag%g%mupose:j gf at
east the ARG REIANE: hOEEUREL P HOASARMIE RlaRSHRRIGTIRANS, and generating

mist by applying a voltage between the discharge electrode and the counter electrode; and a

spray outlelifhat:is PrRvides:in n BOHIPR dPaiiomathe plachrItalo plalazipgaRRaIats inside of the
storage compartment in which the electrostatic atomizing apparatus is provided, or in a second

storage corspatiinenisiepasate fiomahe sthragdchampadraoenbinauhitictiewleairdsthtie atomizing
apparatus is provided, and that is connected to the electrostatic atomizing apparatus via an air
conveying patorbing 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 1s 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 nietaL 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 maim body part 232,
15 wheretq water which attaches to the surface of the main body part 232 is supplied by
capiliary 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 directiy 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 miist by applying a voltage between the discharge electrode

25 230 and the counter electrode 240, and a spray outlet that is provided in a place apart



wherein the mist generated by the electrostatic atomizing apparatus is sprayed into the storage
compartment, or the second storage compartment separate from the storage compatfluent, into which
the spray outlet opens, from the spray outlet provided in a place apart from the electrostatic atomizing
apparatus via the cooling air trunk. ABSTRACT 160 |tis an object to provide an electrostatic
atomizing apparatus which is simply structured, is easy to assemble, is low in cost, has clogging
resistance against foreign matter, can be used for a long time, and is highly reliable, or a home
electrical appliance such as a refrigerator, air conditioner, etc. including the electrostatic atomizing

apparatus. Adlisaharge:Rlaatiode farmed.ifeam metahamhargionrigrinataliaehes g surface is

supplied by capillary action, a counter electrode provided so as to be opposed to the discharge

electrode, amdraixiaiebpapply T0eanstthaticpiovdetmitestyiaheve thewdisehargeselestiade via a
predetermined clearance, supplying water to the discharge electrode or the electrode holding part, are
included. generated by the electrostatic atomizing apparatus 200 is sprayed to mside of a storage
compartment, a room, etc., into which the spray outlet operis, from the spray outlet
5  provided in the place apart from the electrostatic atomizing apparatus 200; therefore,
freedom of placement of the electrostatic atomizing apparatus 200 inchuding at least the
discharge electrode 230 and thel counter electrode 240, and the mist spray unit (the mist
spray outlet) for spraying mist generated by the electrostatic atomizing apparatus 200
into the room increases, and since mist atornization can be performed from the place
10  where mist atomization is desirei 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 frécly 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 Signs List

25 [0257]  1: Refrigerator, 1A: Machine compartment, 2: Refrigerating compartment,
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15

20

25

161

2A: Chilled compartment, 2P: Inner side wall, 2X: Approximately closed container, 2Y:
Approximately closed container, 3: Ice making compartment, 4: Switching compartment,
5: Vegetable compartment, 6: Freezing compartment, 7: Refrigerating compartment
door, 7A: Left refrigerating compartment door, 7B: Right refrigerating compartment
door, 8: Ice making compartment door, 9: Switching compartment doar, 10: Vegetable
compartment door, 11: Freezing compartment door, 12: Compressor, 13: Cooler, 14:
Cool air circulation fan, 19: Switching compartment thermistor, 22: Thermopile, 15:
Switching compartment damper, 16: Swilching compartment cooling air trunk, 30:
Conirol_ device, 50: Cooling air trunk, 51: Partition wall, 53: Cooling air trunk, 55:
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
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: Quter side surface,
211Y: Lower end surface, 212: Heat dissipating fin part, 212a: Heat dissipating fin plate,
212b: Heat dissipating fin plate, 212¢: Heat dissipating fin plate, 212d: Heat dissipating
fin plate, 212e: 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 electi‘ode, 231:

Protrusion part, 232: Main body part, 237: The first main body part, 238: The second

~ main body part, 240: Counter electrode, 241: Opening part, 250: High-voltage power
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supply part, 251: Power supply, 260: Fixing means, 261: Counter electrode cover part,
262: Conducting membér pressing part, 263: Step part, 268: Fixing nail part, 269:
Feed-water means cover part, 270: Water storage tank, 271: Graduation mark, 275:
Water droplet, 277: Water discharge spout, 280: Conducting member, 286: Electrode
conducting means conducting part, 300: Cover, 511: Cooling plate heat-insulating
material, 512: Kit component, 515: Front surface opening part, 531: Side cool air outlet,
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:
Electrostatic-atomizing-apparatus inlet cool air trunk, 900 Lighting device, 910: LED,
910a: LED, 910b: LED, 910c: LED, 910d: LED, 910e: LED, 910f: LED, 915: Optical

axis.
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CLAIMS

1. An electrostatic atomizing apparatus comprising:

a discharge electrode composed of a main body part 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 éhape, 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
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;

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 supplies water to the discharge electrode or the
electrode holding part,

wherein the length in the axial direction of the main body part is within a
range of equal to or larger than 4 times and equal to or smaller than 20 times as long as

the protrusion part.
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2. The electrostatic atomizing apparatus according to claim 1, wherein a notch or
an opening is provided in the electrode holding part, and water that drops from the water
supply means, in a state in which the discharge electrode is held in the electrode holding
part, is less likely to accumulate in the electrode holding part.

3. The electrostatic atomizing apparatus according to claim 1, wherein the water
supply means includes a heat absorbing part that generates dew condensation water and
a heat dissipating part, and the water supply means is a cooling plate in which a Peltier
element is provided between the heat absorbing part and the heat. dissipating part, and is

placed so that the main body part is situated directly below the heat absorbing part.

4. The electrostatic atomizing apparatus according to claim 1, wherein the water
supply means is a cooling plate including a heat absorbing part and a heat dissipating
part , and drops dew condensation water generated by the heat absorbing part after

collecting the dew condensation water sliding down a slant part provided in an
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lower end of the heat absorbing part.

5. The electrostatic atomizing apparatus according to claim 1, wherein the water
supplied by the water supply means is dropped in a slant part provided in the electrode
holding part, and the water is concentrated in a predetermined portion in the electrode

holding part.

6. The electrostatic atomizing apparatus according to claim I, further comprising
a fixing means that fixes the discharge electrode from above, wherein a slant part that
receives the water supplied from the water supply means and supplies the water to the

main body part is provided in the fixing means.

7. The electrostatic atomizing apparatus according to claim 1 further comprising
a fixing means that fixes the discharge electrode from above, wherein a counter
electrode cover part that covers the counter electrode from above is provided in the

fixing means.

8. An appliance comprising:

the electrostatic atomizing apparatus according to claim 1; and

a spray outlet that is provided in a place apart from the electrostatic atomizing
apparatus via an air conveying path, and that sprays mist generated by the electrostatic
atomizing apparatus,

wherein the mist generated by the electrostatic atomizing apparatus is sprayed
into a room into which the spray outlet provided in the place apart from the electrostatic

atomizing apparatus opens.
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9. An appliance comprising:

the electrostatic atomizing apparatus according to claim 1; and

a fixing means that fixes the discharge electrode or the counter electrode
housed in the electrode holding part to the electrode holding part,

wherein the electrode holding part, the discharge electrode, the counter

electrode and the fixing means are integrally formed to be a kit component.

10. The appliance according to claim 8 or claim 9, wherein a cover part 1s
provided in the fixing means, the cover part covering at least a part of a path between
the water supply means and the electrode holding part, along which the water that is
supplied by falling from the water supply means provided directly above the discharge
electrode or the electrode holding part falls, so that the water 1s not directly affected by a

flow of air around the water.

11. The electrostatic atomizing apparatus according to claim 1, wherein the
predetermined clearance between the water supply means and the discharge electrode s

equal to or larger than 4 mm.

12 The electrostatic atomizing apparatus according to claim 1, wherein a foam
metal with a three-dimensional net structure, such as titanium, with a pore diameter of

10 to 800 um and a voidage of 60 to 90 % is used for the main body part.

13. The electrostatic atomizing apparatus according to claim 1, further comprising

an electrostatic-atomizing-apparatus displaying means provided in the
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electrostatic atomizing apparatus, the electrostatic-atomizing-apparatus displaying

means indicating that the electrostatic atomizing apparatus is operating.

14. An air conditioner comprising:

a heat exchanger in which a front side heat exchanger provided in a front side,
and a back side heat exchanger provided in an upper side or in a rear side are placed;

an air suction port provided before or above the heat exchanger;

a blower for blowing air taken in from the air suction port and heat exchanged
by the heat exchanger, from an air outlet provided in a lower front side via an air
conveying path; and

the electrostatic atomizing apparatus according to claim 1, the electrostatic
atomizing apparatus being placed downstream of the air suction port, being composed
of at least the discharge electrode, the counter electrode and the water supply means,
and generating mist by applying a voltage between the discharge electrode and the
counter elecfrode,

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.

15. A refrigerator that is composed of an inner box and an outer box, and that
cools inside of a plurality of storage compartments partitioned by a partition wall by a
cool air that is cooled by a cooler via a cooling air trunk, the refrigerator comprising:

the electrostatic atomizing apparatus according to claim 1, the electrostatic
atomizing apparatus being placed in a wall surface inside of a storage compartment or in

the partition wall, being composed of at least the discharge electrode,
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the counter electrode and the water supply means, and generating mist by applying a
voltage between the discharge electrode and the counter electrode; and

a spray outlet that is provided in a portion apart from the electrostatic
atomizing apparatus inside of the storage compartment in which the electrostatic
atomizing apparatus is provided, or in a second storage compartment separate from the
storage compartment in which the electrostatic atomizing apparatus is provided, and that
is connected to the electrostatic atomizing apparatus via an air conveying path,

wherein the mist generated by the electrostatic atomizing apparatus is sprayed
into the storage compartment, or the second storage compartment separate from the
storage compartment, into which the spray outlet opens, from the spray outlet provided

in a place apart from the electrostatic atomizing apparatus via the cooling air trunk.
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ABSTRACT

It is an object to provide an electrostatic atomizing apparatus which is simply
structured, is easy to assemble, is low in cost, has clogging resistance against foreign
matter, can be used for a long time, and is highly reliable, or a home electrical appliance
such as a refrigerator, air conditioner, efc. including the electrostatic atomizing
apparatus. A discharge electrode formed of foam metal, whereto water that attac;hes fo
a surface is supplied by capillary action, a counter electrode provided so as 1o be

opposed to the discharge electrode, and a water supply means that is provided directly

- above the discharge electrode via a predetermined clearance, supplying water to the

discharge electrode or the electrode holding part, are included.



