DESCRIPTION TITLE OF INVENTION: ELECTROSTATIC ATOMIZING APPARATUS. APPLIANCE,
AIR CONDITIONER, AND REFRIGERATOR 5 Technical Field [0001]The present invention relates to
an electrostatic atomizing apparatus that generates nano-size mist, an (home electrical) appliance
such as a refrigerator, a display case, an industrial refrigerator, a storage, etc., and an air conditioner
(including an air purifier and a humidifier and 10the like), etc., and an air conditioner inside of an
appliance. Background Art [0002]It is described an electrostatic atomizing apparatus equipped with a
conveying part for conveying water from a watey._r qu' Jpart. 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 route leading from the water reservoir part to a distal end of the
counter electrode side of the conveying part, in an upper portion of the water  reservoir part, wherein
the conveying part#sosonstitttadyra prposTeaiamicoiarmsc aPBeRdEcidATas diGiateiRal (for
example, see Patent literature 1). [0003]It is described an electrostatic atomizing apparatus equipped
with a water corBPIAEPER FONELRVEBARERAAtEF by capillary action, a water supplying part for
supplying \gvater to the water conveying part. and an applying electrode for applying a voltage to the

Technical Field

[00017  The present invention relates to an electrostalic 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), eic., and an air conditioner inside of an

appliance.

Background Ari

[0002] It is described an electrostatic atomizing apparatus equipped with a conveying part for

(¥

conveying water from a water reservoir part. a counter electrode arranged so as

et

10 be opposed in a conveying direction of the conveying part, and a water application electrode for
applying a voltage to water in a route leading from the water reservoir part
10 a distal end of the counter electrode side of the conveying part, in an upper portion of the water
reservoir part, wherein the conveying part is constituted by a porous ceramic formed of solid acid

20 as a material (for example, see Patent Iiterature 1}.
[0003]  Itis described an electrostatic atomizing apparatus equipped with a water conveying part for
conveying water by capiliary action, a water supplying part for supplying water
to the water conveying part, and an applyving electrode for applying a voltage to the

water conveyed by the water conveying part, wherein the water supplyving part is a heat

3]
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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 generating dew
condensation water by cooling air on the endothermic surface, a Peltier element, and a heat sink, and
the heat exchange part is located below the water cgnveying part (for example, see Patent literature
2). [0004]In recent years. it has been proposed a reffigerator equipped with an 5atomizing apparatus
including a cooling panel that condenses moisture in air in the refrigerator and that is provided in a
cooling air duck, 8 anveying.park iRt sanYeys e aleheandansar biihe paaling panel to a water
reservoir part, a capiliary water drawing mémber that conveys the water in the water reservoir part to a
voltage applisation part hetwernanRpRlicationLlpstrodeandadcouater electrode, wherein the
atomizing 10apparatus can generate mist or ozone capable of deodorizing inside a storage
compartment bytapphriadina nolidgefoplexariplentdeaaRatdnt 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 provid&tPtd maKETHY Yiarhitiigs RERRIBPE R FHAHRIC UMY EHY a mist generator
e e e iara e AEL AL (gt SWlpceh ol he, WAle! R 6l a0k Rk Ak example, see
Patent literature Tﬁ. (?B%ﬁﬁurt ermore IS described a re rigerator equipped with an multi-color
illuminating megahg iR aisplavsitrevided Qnva.fignhdart ahthes ipiiaeratoumdbioty awitches light
emission colors or a light emission condition by operation of a control

cooling panel to a water reservoir part. a capillary water

drawing member that conveys the water in the water reservoir part to a voltage
application part between an application electrode and a counter eiectrode, wherein the atomizing
10 apparatus can generate mist or ozone capable of deodorizing inside a storage compartment by
applving a voltage (for example, see Patent literature 3).
[0005]  Further, it is proposed a refrigerator equipped with a water storage tank
mstalled 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 fransducer} in
15 alower part (bottom surface) of the water storage tank (for exampie, see Patent
literature 4).
[0006]  Furthermore, it is described a refrigerator equipped with an multi-color illuminating
means in a display unit provided on a front door of the refrigerator, which switches light emission
colors or a light emission condition by operation of a control
20  unit, and displays “bacterial eradication mode” on the display unit when a bacterial eradication
button is pressed by a user (for exampie, 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).
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[0008]  Furthermore, i is described a refrigerator that is equipped with an atomizing



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 Iiteiature 6). 25[0008]Furthermore, it is described a
refrigerator that is equipped with an atomizing 3 apparatus for supplying fine mist to a storage
compartment, and a water storage part for storing liquid supplied to the atomizing apparatus and that

includes, in alga%rrl;/\t/uasyo Csanalg%l,y?lg Qg@)ﬁgg{ggg&lgﬁé@gﬁ%&hi gg&g&@(}rr%tg%% a%rtggr i\r/i\{jaj[er storage
part, a remowrf’d’ memboer for removing a content of the liquid (for example. see Patent Sliterature 7).
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Summarv 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. & ceramic has a porosity (voidage) of approximatety
10 to 50 % and a pore diameter (average of pore diameters or diameters
of void parts) of approximately 0.1 to 3 pm. and has electrical resistance of
approximately (0.2 to 2) x 10" Q-m, which is large.  As just described, ceramic
materials have extremely low clogging resistance against foreign matter since the pore diameters

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



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 pans) of approximately
0.1 to 3 pm, and has electrical resistance of approxixnately (0.2 to 2) x 1012 am, which is large. As just
described, ceramic materials have extremely low clogging resistance against foreign matter since
the pore diameters 25are extremely small, and there is a problem in reliability when the ceramic 4

materials are Ysed101.2 190 pETIgN EHIINCh,ANES e NOWAASR [9v 25 el s bl force i

small and absorptive power or a retaining amount of water is small, hence there Is a possibility that it

takes a long tipgnheiararlestiesialic atermizatioarsianss aibal Mamieation.s inteusspied. Additionally,
since the impedance is extremely high. the ceramic materials do not readily conduct Delectricity and it
is less likely thidtd highalottagedsdippledtotiticaanamion waterialkba roeaiinge islactpical power is

necessary. [0011]Further, the conveying part is inserted in the water reservoir part so as to be directed

in  the verticaP 8, TRt BEURRSFERSIDTETE ) Aigh T S6™Hs 18545 P BLEE RS 6HE of the upper

part of the.conyeying part, an tr] ,\{vatBerrrgsgrv?ir part isiiné g{ﬁelllé/ formed with the conyeying part
10and thebcou?\ﬂf?ééf“é é’catl}él e, ete. {5 n%é‘eé%a@ttag remove t?we v?/a?éarmr!ééneaﬁ/%airs‘paﬁcﬁor%ta main body

of an appliancgsueh as.RpaikRuifier 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 reservoippart is htagrally formedawith ithegedve ing pantamd thercauntereldcirede

the vertical direction, the counter electrode is arranged so as to be opposed to an end of the upper
part of the conveying part, and the water reservoir part is integrally formed with the conveying part

16 and the counter electrode, ete. 1t is necessary to
remove the water reservoir patt from a main body of an appliance such as an air purifier dus 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 reservolr part is integrally
formed with the conveving 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 10 touch the electrode part and get an
electrical shock.
[0012]  in the atomizing apparaws 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 endotbermic plate having the endothermic surface, and
then the heat sink below the Peltier element; therefore, when the amount of dew condensation
water generated on the endothermic surface is large, the dew condensation water may overflow
and spill over the Peltier element provided below the endothermic surface, which may break down
the Peliier element weak In water.

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



15etc., it is necessary to remove the conveying part and an electrode part such as the counter
electrode at the same time, which may cause the user to touch the electrode part and get an electrical
shock. [0012]in the atomizing apparatus described in Patent literature 2, the heat exchange part is
provided below the water conveying part, and the heat exchange part is formed 20by arranging the
Peltier element below the endothermic plate having ‘the endothermic surface, and then the heat sink
below the Peltier element; therefore, when the amount of dew condensation water generated on the

endothermic syiface is arde, (e g cqudensalion.valer Ty oy a.and spil avsipihe Pelter
t r ay

. atanbieratu{ﬁ 4 : .
element provided below the endothermic surface, whic reak down the Peltier element weak in

water. 25[OQ1§l§gngqh%{§f;gg§{;§i§qgagqgmgMﬁm%gttgmﬁmgr@@a@ratus described in 5 Patent
literature 3 includes the conveying part that conveys the water condensed on the cooling panel to the

water reservoifoptig there arevarabisma thatthdopathefromethee coningepameltgdharywater reservoir part
IS long, the conveying part has a complicated structure, the number of components is large, the cost is
high, the asseffolRPEiicieResPrRETON 2R IRIFINER, ek BoA%RsTIP BT ogged with dust or the like

entering the conveyin rt and the condensed water .is not supplied to the water reservair part.
Furtermdte, i GATAR el el e T ol I A e SR AL SREREr 2
members, whigh, makeshe siictiie cappriisared Jhe assambing efficiensy-lows apgidhe cost high

Additionally, a water level detection means is provided in the water 10reservoir part, and there are
problems that thenmbemnahtempone afpisstaigesdhacastipdnighnant=controh isagentiplex.
structure complicated, the assembling efficiency
low, and the cost high. Additionally, a water level detection means is provided in the water
10 reservoir part, and there are problems that the number of components is large, the cost is high and
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 depends on the
15 shapes and the sizes of the vegetable comainer and the cover; therefore, there are many restrictions
in the shapes of the vegetable container and the cover, the installation space of which is hmited
and the drastic shape modification or the like of which s impossible also for the necessity of
enlargement of the inner volume, and if is
not easy to stably secure water necessary for mist spray.  Further, since the vegetable container
20  and the cover are directly used for the cooling panel. it is necessary to set the humidity inside of
the vegetable case high so as to generate dew condensation water, development to the other storage
compartments wherein the humidity cannot be high.
and the lile is difficult. Furthermore, since the mist generator (ultrasonic transducer)
is installed on the bottom surface of the water storage tank. the structure including a seal swucture

25  asa countermeasure against water leakage between the water storage tank and



[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 depends on the 15shapes 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 sBace of which is limited and the drastic shape
modification or the like of which is impossible also for the necessity of enlargement of the inner
volume, and it is not easy to stably sequre ter necessa for mi tspraa/.thFurther., sincedthe vegetable
container 20aftf THE EGVEFArEuiPSCIY 128G 8% ThE"Coohng lﬁlgrﬁcéllf%cig’r?lécegscg%/%ngg%sﬁwé humidity
inside of the vegetahls case, highisaas. 10,0008 Je W SADRRP SR WRLST HeMelopment to the other
storage compartments wherein the humidity cannot be high. and the like is difficult. Furthermore, since
the mist generater(iHirasoRit &ramsdicerpray s Mstakgohan thenbattorersotface of the water storage
tank. the structure including a seal structure 25as a countermeasure against water leakage between
the water storadffe thnk kmdersintatenidtyaine fatof Pawnt iscseplicaved fins hdBmblntyemicency is lo
and the cost is Increased. Additionally, since the ultrasonic transducer is used for the mist rgenerator,

mist cannot be"“‘_"i‘ﬁ iMiR0 nzed, SRENSOFAEURSE SHPAF BRECFATSL CRRSAHRS in'TRE FeRiGeritsre
[00TS]PUTher. I fopientHic aRiR R UL iBINL MSiplhie daAuSELIRdR L dfiel Ui feroonize Sand

has no way to ascertain whether the atomizing apparatus is operating. What is more. the user
elecirostatic atomizing apparatus has started to operate, and thus the user feels suspicious.

[00163 Furthez, in the refrigerator described in Patent literature 5, “bacterial
eradication mode™ is displayed when a user presses the bacterial eradication button; howaver,
10 when the refrigerator enters the bacterial eradication 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 front of the refrigerator, and thus
the user feels uneasy.
[0017]  Eurthermore. the refrigerator described in Patent literature 6 is equipped with
15 the ultrasonic hamidifier 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 difficuit fo obtain the defrosted waier when
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 pm to generate mist. handiing
20  and installation structure of which is difficult, which makes the structure complicated.
Furthermore, since the ultrasonic ransducer is used in the mist generator, mist cannot be
miniaturized, and it is difficult to spray the mist uniformly in the refrigerator.

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



cannot recognize whether the electrostatic atomizing apparatus is really operating or when the
electrostatic atomizing apparatus has started to operate, and thus the user feels suspicious.
[0016]Further, in the refrigerator described in Patent literature 5, "bacterial ~ eradication mode" is
displayed when a user presses the bacterial eradication button: however, 10when the refrigerator
enters the bacterial eradication 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 front of

the refrigerator, aric(l: utpays %thhe user feels HnEf?sXéa[OOl?lFurthﬂ%qre the refri eerae%g%qu%scribed in

: . i i 1 tonmnect
Patent literatuf&" is eqipped AL SR STtasonic hunmarier m tre033(§ce1?§b e compartment that

utilizes defrosted. water for fagding Malps: NAWEYSE: & GaRcrels,SHuGtre RlBumtagslefrosted water is
utilized for the tfeeding water is not described at all, hence it is difficult to obtain the defrosted water

when needed nfedithie, didsohekeasay: td waeeaal atom izakib miiktentkaxingporediasrdtenstof 0.2 to 0.3
rum and a thickness of 80 to 100 pm to generate mist. handling 20and installation structure of which is
difficult, whicheasaiiel thiddieraiiiat dorrrshtardel IPTHHERNIFEORSTIEE iR TIfFaB &t afsducer is used in
the mist generatar, mist cannot be mir’{iaturized attgd it is, difficult to spray t ehmi%;[elsj ilormly in the

refrigerator. [Oﬁ‘i%fﬁﬁﬁh@r‘??ﬁ‘i%mré‘ff’%é‘fﬁgﬁtaggcr%%mﬁ’%?%ﬁitt}éer%ﬁure “the pathway (canalicular

path) is providgrgci&gggedgg&lpfg@%@%gggﬁii@g. material for connecting the atomizing apparatus and the
water storage part, and further, it is necessary to install a water conveyance means that controls the

amount of conneyed wateenwhichonakasstaeisiencinie sovnelicated and-thedcest-higkseAbiditionally, it is
necessary to form linear micropores in a horn from the bottom surface part to the end for supplying
water to the atovhizingepalscarskd cayrinjehie Pprardved Tt prjdessing difficult and the cost high

apparatus). or an (home electrical} appliance. such as a refrigerator, an air conditioner,
10 etc.. equipped with the electrostatic atomizing apparatus,

[0020]  Further, it is an object of the present invention to provide an electrostatic atomizing

apparatus (mist spraying apparatus) which has high clogging resistance

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

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

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

conditicner, etc., equipped with the electrostatic atomizing apparatus.

[0021]  Further, it is an object of the present invention to provide a highly reliable electrostatic

atomizing apparatus {mist spraying apparatus) wherein dew condensation water does not spill over
20 a Peltier element, and breakdown, etc. of the Pelier 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) appiiance, 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



[0019]lt is an object of the present invention to provide a simply structured, easy-to-assemble and
low-cost electrostatic atomizing apparatus (mist spraying  apparatus). or an (home electrical)
appliance, such as a refrigerator, an air conditioner, 10etc.. equipped with the electrostatic atomizing
apparatus [0020]Further, it is an object of the present invention to provide an electrostatic atomizing
apparatus (mist spraying apparatus) which has high tlogging resistance against foreign matter, can be
used for a long time, is highly reliable, has large  absorptive power and retaining amount of water.

starts electrostgtic aigmizelion wihin 2 shortfime, L5generates atamjsation iteoutipjermypion, has

. C ﬁl‘. Caé)&
low impedance, and co 85 foW poWer: or to provide an (homé electrical) appliance, such as a

refrigerator, an, air.GORAIgREE-&l6 SBpPEshIMiththe slRstipstatic atomizing apparatus [0021]Further.
it is an object of the present invention to provide a highly reliable electrostatic atomizing apparatus

(mist spraying ggp@agatus) wherein dew condensation water does not spill over 20a Peltier element and
breakdown, etc. of the Peltier element does not occur even when the Peltier element is used between
a heat absorbiff§Fihte Byehes fidstrsihiediPatlfaneseXCREREE pAPIOBELS PRRTFESATEols R ctrical)
appliance, such as a refrigerator, an air conditioner, etc., equipped with the elglcgrostatic atomizing
apparatus 25083 2 ERHE R SFEoTEL 41 B EE ARRTRE TR A AVERTIDRRE HeVide an (home 8
electrical) appliance. SHCH RS R LellALIAIAL G AU LADMILRISK. SlGmiRalsfapable of miniaturizing and

spraying uniformly in a storage compartment atomized water
or an (home electrical) appliance, such as a refrigerator, an air conditioner, etc.,

equipped with the electrostatic atomizing apparatus.
[0624]  Furthermore, it is an object of the present invention to provide an electrostatic

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

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

15  [0026]  Furthermore, it is an object of the present invention to provide an electrostatic
atomizing apparatus which is operable without installing a water reservoir part or 2
water level detection means, composed of a small number of components, and simply structured.
or to provide an (home electrical) appliance, such as a refrigerator. an air 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 running out of water.

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

reliable elecwostatic atomizing apparatus that is capable of bumidification and

[
(9



particles. [0023]Further, it is an object of the present invention to provide a simply structured, low-cost
5and 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 condition etc., equipped with the electrostatic atomizing apparatus
[0024]Furthermore, it is an object of the present invefition to provide an electrostatic 10atomizing
apparatus that is equipped with a means whereby whether the electrostatic atomizing apparatus is
operating. a history of when the electrostatic atomizing apparatus operated, etc can be visually

confirmed. [00F8]EUHFE TSI DHRESE (9 PREVRAI AN IETRR FI0gRt BEoTRT I BE Pt LML is
applicable to a siorag cormpalnenL of Ak IsmRerAIEAANEs. LOL00RRIFINBIIRIG i an object of
the present invention to provide an electrostatic atomizing apparatus which is operable without
installing a watgif@sakvgi:Rail 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, anf@irepnditibienadici; iequippechivithpthere betrostatiomtdinizigapparatus.
20[0027]Further, it is an object of the present invention to provide an (home electrical) appliance, such
as a refrigetatotir APPETFEENHRTaT 2888 NGOy BEE R ARIGHE SRR HASH E R BTG reliable
electrostatic at%gg)ig_aiggsapparatus that can prevent running out of water.

Solution tc Problem

[00307  The electrostatic atorizing apparatus according to the present invention
includes a discharge electrode composed of a main body part formed of foam metal, and

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

15 electrode or the electrode holding part, wherein the main body part has an approximately
rectangular paralielepiped shape and is larger in width than in thickness.

Advantageous Effects of Invention

[0031]  According to the present invention, processing efficiency is betier, water can be stably
supplied to the protrusion part for a long period of time. and mist can be stably sprayed.

20 Brief Description of Drawings

[0032]  Fig [ is a front view of a refrigerator | describing an embodiment of the
present invention,
Fig. 2 is a sectional side view of the refrigerator 1 describing the embodiment

of the present invention.

[
W

Fig. 3 is a block diagram of a control device 30 of the refrigerator 1

describing the embodiment of the present invention.



[0028]Furthermore. it is an object of the present invention to provide a low-cost and highly 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 conditioner, etc., equipped with the electrostati, atomizing apparatus
[0029]Additionally, it is an object of the present invelftion to provide especially an air conditioner which
can attain the above-mentioned objects among these (home electrical) appliances Solution to Problem
[0030]The electrostatic atomizing apparatus a,ccordintg to the gresentﬂinvention . includes a

discharge electrode confipoSetBra A Bl B A ST SRR e

oam me(fréll?na%née 10d ’5Fvoltﬁsion part

whereto water,ing aiiaches I suiace,aLiheamanRedy arbisypplied by a capiliary action, an
e

electrode holding part that holds the discharge electrode, a counter electrode that is provided in the
electrode holdjagfast: @ngkdhat impyamiged 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 thig. dischiarye it efeotrbdecsrtiheiwatnoteadvsid Yy partagherein the main body

part has an approximately rectangular parallelepiped shape and is larger in width than in thickness.
Advantag éougféﬁéé@w%ﬁmsg whici?is instalier? ig the refrigperator i descrilgmg 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 a top. of the electrostatic atomizing
10 apparatus 200 that is installed in the refrigeraior 1 describing the present embodiment.
Fig. § is a side view of inside the cover, viewed from a side, of the
electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing the
present embodiment.

ey

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

[y
Lh

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

the embodiment of the present inveation.



[0031]According to the present invention, processing efficiency is better, water can be stably
supplied to the protrusion part for a long period of time. and mist can be stably sprayed. 20Brief
Description of Drawings [0032]Fig. | is a front view of a refrigerator | describing an embodiment of the
present invention. Fig. 2 is a sectional side view of the refrigerator 1 describing the embodiment
of the present invention. 25Fig. 3 is a block diagram1 bf a control device 30 of the refrigerator 1
describing the embodiment of the present invention. 10 Fig. 4 is a front view of an inside of a
storage compartment from an anterior view in a state a door of the refrigltlesr%?r }scq%}{vn in Fig. 1 and

Fig. 2 is opened, deschilfing {h& BrESEhY ErmESRARASHE LY. B AR SRR 0 fros

W] ttes. ..
an electrostatic atomlzmg

apparatus 200,11 3 Stale SWRSIF, SRYRIIS AIAERAS: WIS SIaieI P reffigesaiag L describing

the present embodiment. Fig. 6 Is a perspective view of inside the cover of the electrostatic

atomizing appaiatiss-AQekthat ds insialieddnithe refrigerator 1 describing the present embodiment.
Fig. 7 is a top view of inside the cover, viewed from a top. of the electrostatic atomizing 10apparatus

200 that is installed in thie. iéfrigerations descrifingdtieyresanninbertirantz00 which illustrates

3 across-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

present invention.



Fig. 8 is a side view of inside the cover, viewed from a side, of the electrostatic atomizing apparatus
200 that is installed in the refrigerator | describing the present embodiment. Fig. 9 is a front sectional
view of inside the cover, viewed from a front of the 15refrigerator I. of the electrostatic atomizing
apparatus 200 that is installed in the refrigerator | d?§cribing the present embodiment. Fig. 10 is
a side view of inside the cover, viewed from a side. ¢6f the electrostatic atomizing apparatus 200 that is
installed in the refrigerator | describing the present embodiment. Fig. Il is a side view of inside the

cover, viewed from a sEig:ie1 é)}‘stglgotrall%%t{voos%tic ZrOatomizin% taatg%gggglsé QQ ithat i% d"nstalled in the

. i ere erator In opened, . .
refrigerator | describing'the’ présent embodiment. ig. 12 I1s"an exploded perspective view of an

alternative eleglrosfalic.alamiging.2PRAIS AR Laseribing the embodiment of the present invention.
Fig. 13 is a perspective view illustrating an assembly method of the alternative electrostatic atomizing

apparatus 200 describiig thes embndienentiefdherpresentmvaptiprr25Ri¢) 14 ssia top view of the
alternative electrostatic atomizing apparatus 200 describing the embodiment of the present invention.
11 Fig 5dtbainzetichmd iervef tck e arsled it brérRigRvgcapsaiattiaestio which illustrates a
cross-section K-K of the electrostatic atomizing apparatus 200 as shown in Fig. 14, describing the

embodiment oA BrESShPRRIEHHIbHY Ho™

Fig. 20 is a front view of the electrostatic atomizing apparatus 200 in a state
of being attached the cover, which is instalied in the refrigerator ! 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,

15 Fig. 24 is a diagram of a refrigerating compartment 2, viewed from a superior
view, of the refrigerator 1 describing the embodiment of the present mvention.

Fig. 25 is a top view of a refrigerating comparmment 2 of an aliernative
refrigerator 1 describing the embodiment of the present invention.

Fig. 26 is a side sectional view of the refrigerator ! describing the

20 embodiment of the present invention,

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

refrigerator 1 describing the embodiment of the present invention.

Description_of Embodiments

f0033]  Embodiment .

| S
wh

(Refrigerator)

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



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 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 present
invention. 12 Fig. 18 is a front view of the refrli@erator in a state where the door is opened,
describing the embodiment of the present invention. Fig. 19 is a front view of the electrostatic

atomizing apparatus 200 in a sta'éeFof E)eing atttacpsfle i Hi‘e%%%\t/h%r’ l}'lyle(%al:lt irs iggggll}eng in the refrigerator 1
describing the"SMBSAIMERT8H-HE piaseht mvention. i§° S0 A Font view of the electrostatic

atomizing apRALANS.AA0IRaA AR plibsing.altashes tesroue, Whichisnstalled in the refrigerator 1

describing the embodiment of the present invention. Fig. 21 is a schematic sectional side view
of the refrigeratorid-@easabingsthadtQambediment-afithapresenianuententEige 22 is a front
perspective view of a refrigerating compartment of the refrigerator describing the embodiment of the
present inventici-Fig. sPBdking dispramedeserbing anihive sanmingenarae teiasie 8f a general LED 910.
15Fig. 24 is a diagram of a refri%erati_ng compartment 2, viewed from a superiar view, of the

refrigerator 1 ¥EEHBMYRE SO S VSR PP thEC I FEESHISSIRER TR 25 18548 view of a
refrigerating compating e ol A Alistoalva. sliesralatddesaioing g sppodiment of the preser
ig.

invention 6 Is a side sectional view of the refrigerator 1 describing the 20embodiment of
the present in¥gmti@Ment s is provided above the freezing compartment 6, The vegetable
comparment 5 is focated below the switching compartment 4 and the ice making
compartment 3 arranged in parallel on the right and left sides, and above the freezing
13 compartment 6.
[0034]  Of course, the layout of each compartment does not limit the present
embodiment. Ina so-called mid-freezer iype, wherein the switching compartment 4
and the ice making compartment 3 are arranged in paraliel on the right and left sides
below the refrigerating compartment 2 provided at an upper shelf, and the freezing

15 compartment 6 is provided below the switching compartinent 4 and the jce making
compartment 3 arranged in parallel on the right and left sides, and further above the
vegetable compartment 5 provided at a lower shelf, that is, the freezing compartment 6
is provided between the vegetable compartment 3. and the switching compartment 4 and
the ice making compartment 3 arranged in parallel on the right and left sides,

20 compartments at low temperatures (for example, the ice making compartment 3, the
switching compartment 4 and the freezing compartment 6} are close 1o one another,
therefore. heat insulating materials between the compartments at low temperatures are
unnecessary, heat leak is small, and thus an energy-saving and low-cost refrigerator can

be provided.

r2
W

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

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



Fig. 27 is a front perspective view of the refrigerating compartment 2 of the refrigerator 1 describing
the embodiment of the present invention. Description of Embodiments [0033]Embodiment 1.
25(Refrigerator) Fig. 1 is a front view of the refrigerator 1 describing the first embodiment of 1 3 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 diagrar‘}fé, the refrigerator | is provided with a side-by-side
(or an openable) refrigerating compartment 2 at the top shelf. A switching compartment 4 and an ice

making compargment 3 are arranged in{.‘)1 r%IIeI n tge ri%ht and left sides pelo&y%_pe refrigerating

compartment 2. ﬁhfﬁseaésztf)ﬁaég%%oﬁ”ln Armen i provided a TR otom shelf I the refrigerator 1, and a

vegetable compartments isRiomded fhovethedraazing.camRatmenkand begegetable compartment 5
is located below the switching compartment 4 and the ice making compartment 3 arranged in parallel

on the right anddefsidesymndabouethe freEzingsd Qoo partmbntide- (34 @bcourse, the layout of
each compartment does not limit the present embodiment. In a so-called mid-freezer type, wherein the
switching compesteneiseaoaert teer iopemdikifly e mparertiontsare ariiyedieparallel on the right and
left sides helow the refrigerating compartment 2 provided at.an upper shetlif,‘%r?&the freezing

1500mpar_‘§meﬁ‘i"%p%tBF8 ?{'dgfa ﬁéf&ﬂiﬁ%@ﬁﬁ&?ﬁhgaé Fﬂepg‘?ﬁ%%gn‘foﬂg Hathe’ice Making compartment 3
arranged in pajaligl an the dght and Gl 8idegaand i“ééﬁ‘iﬂﬁfn@%%ﬁamﬁe}{ze&%ﬁ%%QQk{npartme”t 5

provided at a lower shelf, that is, the freezing comparunent
freely open and close an opening of the ice making compartment 3, a 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

10  open and close an opening of the vegetable compartment $, and a slide-out freezing
compariment door 11 that can freely open and close an opening of the freezing
compartment 6 are provided, respectively. Further, either of the right refrigerating
compartment door 7B or the left refrigerating compartment door 7A on the right and left
sides of the refrigerating compartment 2, which is a storage compartment, is equipped

15 with control switches (2 compartment selection switch 602, a temperature zone transfer
switch 60b, an instant freezing switch 60¢, an ice making transfer switch 60d, and a
mist spray switch 60e} that perform a temperature setting. 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

20 control switches, display information of a liquid crystal dispiay unit. and temperature
information inside of the storage comparument, etc. are conwolied by the control device
30 composed of a control board whereto a microcomputer, etc. is mounted, which is
installed in an upper rear surface of the main body of the refrigerator (the rear of the
refrigerating compartment).

25 §0036]  Acompressor 12 is located in 2 machine compartment 1A formed in the

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



is provided between the vegetable compartment 5. and the switching compartment 4 and the ice
making compartment 3 arranged in parallel on the right and left sides. 20compartments 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 unnecessar)ll‘? heat leak is small, and thus an energy-saving
and low-cost refrigerator can be provided. 25[0035]A side-by-side refrigerating compartment door 2,
which can be freely opened and closed, is provided in a front side o e.nin%c?f the refrigerating

compaibuent Y54 HRFTE S b A S RoIRBRARIE F SRR & rATH IS AR G SSidbartment door 7 is
formed as a sige-by-side door with two of 3 left refriagrating compariment dagr, 7A and a right

refrigerating compartment door 7B. Of course, it may not be the side-by-side door, but a rotary door of

one door type ixkRdberee:-makingcomparaimant3thaapiching beesgasisoet 4, the vegetable
compartment 5 and the freezing compartment 6, which are the other storage compartments. a

slide-out ice makilsgssbmpantdesat dooth8vhat banifeely) ope: tafidkelas ety opening of the ice making
compartment 3, a slide-out switching compartment door 9 that can freely open and close an opening of

the switching COPARMF TP s ihid &1 8 GERISE B PR oS a e A288BF 16 that can freely 100pen and

close an opening. LIS ESRIRSSOMPAMMEN 3. o & Sds-autirgeing qpanment door L1 that
can freely open and close an opening of the freezing compartment 6 are provided, respectively.

Further, either;of {be.rightfefigeratingcosnarment doer ¢Brorithrleiineligenating comparatment
door 7A on the right and left

a cooler compartment 131.  The refrigerant depressed by the depression unit
evaporates in the cooler 13, and by an endothermic effect at the time of evaporation, air
10 surrounding the cooler 13 is cooled. A cool air circulation fan 14 is located in the
vicinity of the cooler 13 inside the cooler compartment 131, The cool air circulation
fan 14 is for blowing cool air cooled around the cooler 13 1o 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

ooy
Cry

compartment of the refrigerator 1, via cooling air trunks (for example, a swiiching
compartment cooling air trunk 16, a refrigerating compartment cooling air trunk 50,
etc.},
[0037] A defrosting heater 150 (a glass twbe heater for defrosting, such as a carbon
heater wherein carbon fibers emitting light with a wavelength of 0.2 pm 10 0.4 pm that
20 penetrates a silica glass tube are used in the silica glass tube, for example) as a
defrosting means that performs defrosting of the cooler 13 is installed beiow the cooler
13. A beater 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 15¢. If a heater of a black medium such

1.2
v

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

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



sides of the refrigerating compartment 2, which is a storage comparunent. is equipped 15with control
switches (a compartiment selection switch 60a, a temperature zone transfer switch 60b, an instant
freezing switch 60c. an ice making transfer switch 60d, and a mist spray switch 60e) that perform a
temperature setting. etc. inside the storage compartment, and a control panel 60 that performs display
of temperature information such as a temperature ir’lgide, a set temperature, etc., and operation
information of the 20control switches, display information of a liquid crystal display unit, and
temperature inf%mation inside ofl the storage gom artrggngog(t:c{ %gcﬁont&ollgdw%the control device 30
composed of SR IO BOArT Wherets BPRiero (aj‘l)%pu ef, et is mounted which'ls installed in an upper

rear surface Ore@.gemai Raodyef thesefrigeiatandthedaanfithalgfiagratingsampaent). 25[0036]A

compressor 12 is located in a machine compartment IA formed in the bottom rear surface of the
refrigerator |. Tdaeutgfsiganates dhinaitdes afefagerating 1ik5 oyelel aF he-tompressoinl? is one
component constituting the refrigerating cycle, is located in the machine compartment IA, and has an
effect to comptegsitisretrinseretit ihsfib ofithsivefigbrativerey clvriite vethddtantstdinpressed by the
compressor 12 is condensed in a condenser (not shown in the diag(r_am 2 The refrigerant being

condensed is HPreSSFPEE TR B CaPTAR M0 S TETERSWIA HE SFAGFARS) S an expansion valve (not
shown in the diggrams) Woich 5 & JGRISRIIAN ML AGRIEE L3S Qf,camponent constituting the

refrigerating cycle of the refrigerator and is located in a cooler compartment L31. The refrigerant
depressed by thadaprrsaiomanit-emaparatesinitheiaaslanhd; andby ar:engathermic effect at the
time of evaporation, air 10surrounding the cooler 13 is cooled. A cool air circulation fan 14 is located in
the vicinity of thghetiolethg dnsidesthrettedehir corh partadntdddtedThies edov airisirculation fan 14 is for
blowing cool air cooled around the cooler 13 to each compartment (the refrigerating compatunent 2,

the ice makind CHRFHAEHE S FREEGHHIG CONTSAHERT 4, the vegetable compartment 5 and the
freezing %Bmpa&% nt 8w Elié:ge}?og?neg%E:Qi{g*qgé&%ﬂ%%%ﬁ%%%%@&@?iﬂ%@gﬁr ator 1, via cooling air

trunks (for example, a switching compartment cooling air trunk 16, a refrigerating compartment cooling
air trunk 50, etgdarporated into the cooler 13.  Further, a glass wbe type heater and the inlaid type

heater can be used together.
[0039] A switching comparunent 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,
15  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
20 switching compartment cooling air trunk 16 is provided downstream of the switching
compartment damper 15,
(00407  Further, a refrigerating compartment damper 535, which is an air volume
control means, is also for controlling a coof air volume of cool air biown into the

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

I
Ln

circulation fan 4. for congroiling the temperature inside the refrigerating compartment

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



[0037]A defrosting, heater 150 (a glass tube heater for defrosting. such as a carbon heater wherein
carbon fibers emitting light with a wavelength of 0.2 pm to 0.4 p.m that 20penetrates a silica glass tube
are used in the silica glass tube, for example) as a defrosting means that performs defrosting of the
cooler 13 is installed below the cooler 13. A heater‘j?of 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 medium such 25as a
carbon heater, etc. is used for the defrostin ater,15Q, frost.pver cogler 13 can be efficiently
melted by radiatich 'eegf%frar?sgfe?? ieré %lreél,giﬂgeﬁgglglrblgeptag Sﬁ%ﬁ?&%ﬁe&% egh%r%ce temperature at a
low temperatuge (ARRIOXIAEN A6 SA AELENRR WIRRISHIGERAHIGRkaGe, elc ocours in a case
where a flammable refrigerant (for example, isobutane, which is a hydrocarbon refrigerant, or the like)
is used as a retageratiz:usegdmihe refrigerating cycle, the risk of ignition can be reduced. Further,
since it is possible 5to melt the frost over the cooler 13 more efficiently by radiation heat transfer in
comparison witH4 hichemseradteoneatErth e TrsstbHE S OTREIEOBEBIBETS 1§ Yradually melted and is
less likely to drop in a cluster at once: therefore, trl]e drop sound a(} thfe.tirqe thee frost drops on the
heater root 153°RRA B V08 PROR RIB HETER Yeriger O hIGH i detrodting efficiency can be
provided. 10[0038]Hers, thedefiosting heairs £29:9RR.08 aninlaid type-hsatrhintegrally incorporated

into the cooler 13. Further, a glass tube type heater and the inlaid type heater can be used together.
[0039]A switchingacerpparienent daraperdkb.wdnibh ismpraitevoltipecontralarieans, is for controlling a

cool air volume of cool air blown into the switching compartment 4.
10°C), and the temperature inside of the storage compartment is selected and switched
with control of the control panel 60 instalied in either of the left refrigerating
10 compartment door 7A or the right refrigerating compartment door 7B of the refrigerator
L.
[0042]1 A switching compariment thermistor 19 (see Fig. 3) as the first temperature

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

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

[
L3

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 instalied on, for

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

compartment 4. The switching compartment damper 13 as the air volume control

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

25 thermopile 22), a temperature in the switching compartment 4 is controfled by the

conwol device 30 to be in the selected temperature zone, or to be within the set



15 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 coolinq ir trunk, and is blown into the switching
compartment 4 Additionally, the 20switching compartment cooling air trunk 16 is provided downstream
of the switching compartment damper 15. [0040]Further, a refrigerating compatunent damper 55.

which is an air volume control p%ﬁlns is also for o?trgllln& a 019| air volum o[ cool air blown into the
3| a food 1tend, which 1S & storeq proauc

. . t o . er, 4 temperature of .
refrigerating com ;%af mentwhich Is the $ grage compartment, by the cool air circulation fan 14. for

controlling the, {gRaRgr atutsHpsidethealigerating eampanmeihadiRmiedaigimined temperature,
and for changing a set temperature of the refrigerating 17 compartment 2. The cool air cooled by the

cooler 13 passesdtwalghifrenmefdigeratingeempartment cooling air trunk 50 which is a cooling air
trunk, and is blown into the refrigerating compartment 2. [0041]The storage compartment for example,
the switching E¥Hipartrisiestes i S rRaPEABITH S io Hy Bt ghaRin ey RA &I e temperature
inside of the sttﬁ)ra%e com art[nent can be selec{ted. fromw(Plural Ag\{els bfﬁty\{e(en a freezing temperature
zone (equal td B IBWEMAR A SR AREGEtnie EnthatmEnt imperattife zone (3 to 10C), and the

temperature ingige of 1§ %I%G%Q%iﬁ@@i‘%qéﬁ@'alaﬁ}g%&%‘m&%,W@h@%é"&%l?a -ontrol of the control
panel 60 installed in either of the left refrigerating 10compartment door 7A or the right refrigerating
compartment damsariBeat the mefigerataric atomizing apparatus 200. a cooling plate 210

{described hereinafier) for collecting moisture in air inside the storage compartment as

dew condensation water is provided in a manner to penetrate through the partition wall

1} 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

trunk.

{00447 Fig 3 is a block diagram of the control device 30 of the refrigerator |

—
wh

describing the first embodiment of the present invention. A microcomputer 31 (micro)
is mounted on the control device 3¢. The control device 30 performs, with previously
memorized programs, control over temperatures in each storage compartment of the
refrigerator 1, control over the numbers of rotations of the compressor 12 and the cool
air circulation fan 14, control of opening and closing the switching compartment
20 damper 15 and the refrigerating compartment damper 53, control over voltage
application to the elecirostatic atomizing apparatus 200 (a discharge electrode 230 and 2
counter electrode 240 described heremafier). etc.  The control panel 60 is equipped
with the following switches:
{1) the compartment selection switch 60a for selecting the storage compartments such as
25 the refrigerating compartment. the freezing compartment, the switching compariment.

eic.;



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 installed on, for example, a rear
wall surface of the switching compartment 4, and a 15thermopile 22 (see Fig. 3, or an infrared ray
sensor) as the second temperature detecting meanisgto directly detect a surface temperature of a
stored product put inside of the switching compartmeént 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

compartment 4. The switching compartment damper 15 as the air volume. control 20device that can
control an air g/‘&tTlﬁ'Fntgma{)ﬁEf%T%c Can afregrﬂ“ﬁE: to pre\r/ém inflow of cool airg‘%seprovided in the air trunk that

sends cool airfram.the £olesLommatnantLatieinaswitabing carppartmensand by opening and
closing the switching compartment damper 15 according to a detected temperature of the switching
compatunent theswiision tonpanmoknissthenfit Sttempenatare Heteotirigemaansy¢or. a detected temperature
of the 25thermopile 22), a temperature in the switching compalunent 4 is controlled by the control
device 30 to b&'fitiase e d'temperature zone, or to be within the set 18 temperature range.

Further, a_temperature of a food item, which is % stored rOdaldFet inside the switcnr]]ci,pg compartment 4, is

. o ! : o d s 1 .
directly detectsd By BETHEHEDHE S WHIEHTS The Second famparatire detecting means. [0043]The

electrostatic atgmizipg 2RRAIS. 20 WG RiaR-MishaRraWNg ARPRIRIYS: 3Rt sprays mist in the
storage compartment. is installed on a partition wall 51 (an

supercooling state;
(4) the ice making transfer switch 60d for selecting. regarding ice making, clear ice,
normal, guick, stop, ete.; and

10 (5) the mist spray switch 60e (selecting electrostatic spray) for energizing the
electrosiatic atomizing apparatus 206 and performing mist spray (electrostatic spray)
inside the storage compartments.
100451  Now, a temperature detection sensor that detects temperatures inside a storage
compartment (for example, the switching compartment 4) will be expiained. In the

15 present embodiument. the switching compartment thermistor 19 as the first temperature
detecting means, and the thermopile 27 as the second temperature detecting means are
provided as the temperature detection sensors that detect a temperature inside the
storage compartment (for example, the switching compartment 4).  The detected
temperature by the switching compartment thermistor 19, which is the first temperature

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

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

Further, 2 detected signal by the thermopile 22, which is the second temperature



insulated wall) at a rear side of the refrigerating compartment 2. which is the storage compartment. In
the electrostatic atomizing apparatus 200, a cooling plate 210 (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 1051 (the insula)t{?d 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 compaiorient cooling air trunk 50, which is a cooling air trunk.
[0044]Fg. 3 is,3 Block diaaarm ol e, genttol device 30 oL g ISIgRIalat Ipdgsgibing the first
embodiment odﬁ e present invention. A microcomputer 31 (micro) is mounted on the control device 30.

The control deyieg 30 ReHREMS MRS RVIRUSIINRMekZaRIOgaMmS e aRrikal over temperatures in
each storage compartment of the refrigerator 1, control over the numbers of rotations of the

compressor 1aiandoth@icodl. aindicuationifancidpoontiat by deenmgamdetdsifigrthe switching
compartment 20damper 15 and the refrigerating compartment damper 55, control over voltage
application to theglereeRIEBRSANZ IR P ArateroDanela tisthisgR eTstdta®230 and a counter
electrode 240 described herel&at{lteetr%?(gge:. The co&tfr‘lol par&el 60.is eglnji g%gevgci}g&épe following switches:

5 . d
(1) the compa?f‘rrrrlaécﬁtwsméieé%tt%en Switc ATor sélec %ngptﬁeeé%?géetco partments such as 25the

refrigerating coppartmant.dhe teeanacompainenhiheswitching cagmpaiuuent. etc.; 19 (2) the
temperature zone transfer switch 60b for switching a temperature zone (refrigeration, freezing, chilling,

soft freezing, etghdn thesiorageicanpartmanbstdhiasrihe switchingoempasunent. etc., and for
switching to or from quick cooling, strong, intermediate, weak, etc.;
control insids each storage compartment (the refrigerating compartment 2, the ice
making compartment 3, the switching compartment 4, the vegetable compartment 3,
10 and the freezing compartment 6) and energization control of the electrostatic atomizing
apparatus 200 and so on, and displays a set temperature of each storage compartment, a
food (surface) temperature, and an operation status of the electrostatic atomizing
apparatus 200 installed in each storage compartment. on the control panel 60 (dispiay
panel) installed in either of the left refrigerating compartment door 7A or the right
15 refrigerating compartment door 7B.
[0046]  (Elecwrostatic atomizing apparatus)

Fig. 4 is a front view of the inside of the storage compartment from the
anterior view in a state the door of the refrigerator 1 shown in Fig. | and Fig. 2 is
opened. describing the present embodiment.  Fig. 5 is a front view of the electrosiatic

20 atomizing apparatus 200 in a state where the cover is attached, which is instalied in the
refrigerator 1 describing the present embodiment. Fig. 6 is a perspective view of inside
the cover of the electrostatic atomizing apparatus 200 that is instalied in the refrigerator

1 describing the present embodiment, Fig. 7 s a top view of inside the cover, viewed

from the top, of the electrostatic atomizing apparatus 200 that is mstalled in the

[
Lh

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

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



5(3) the instant freezing switch 60c (instant freezing is also called supercooling freezing) whereby the
inside of the storage compartment is made to be a frozen storage after a supercooling state; (4) the ice
making transfer switch 60d for selecting, regarding ice making, clear ice, normal, quick, stop, etc.; and
10(5) the mist spray switch 60e (selecting electrostgﬁtic spray) for energizing the electrostatic atomizing
apparatus 200 and performing mist spray (electrostatic spray) inside the storage compartments.
[0045]Now a temperature detection sensor that detects temperatures inside a storage compartmtent
(for example, the switching co rtment 4) will be explained. in the 15present embodiment. the
switching comlﬁglr?ﬁ%é?ﬁe{ﬁerrﬁn%%?bf&%ﬁﬁgesef?rgg Ee(’ris”lup’)%xr%ture detecting means, and the thermopile 22
as the secondiigimperatyadetecling SReANSAVE-RIOMHRDAS iReileRREIate detection sensors that
detect a temperature inside the storage compartment (for example. the switching compartment 4). The
detected tempesiatue: byrtae swiiehirg: compadmentitbenmistantermdnch ds the first temperature
20detecting means that detects a temperature of air inside the storage compartment (for example, the
switching comysartrhlssempaianing it dfito thes it FotS B RS 23 SRRECHTRAMIRES e control device 30 and
is compared with a predetermined value py the microcomputer 31 (for example. a temperature
determination &% §"fr?§]5‘)ed’fﬁ%“mié?o%‘o#%ﬂ?%?‘?ﬁov%zénr%ﬁgpg téiﬁw%g‘ré‘e}eu?cg’l &termination is
performed. and the femperatire Is controlled sq.as o heithiga-piedpisiRiged temperature range.
Further, a detected signal by the thermopile 22, which is the second temperature 20 detecting means
that directly detegtsawaurfacestrmpsnaiune ©fln feeddtem: aic inside:therating

compartment 2, for example, which is a storage compartment, and to extend across the
side of the reftigerating compartment 2, which is the storage compariment, and the side
10 ofthe cooling air trunk 50, The cooling plate 210 is integrally formed of (or integrally
made up by dividing) a material (for example, aluminum, aluminum alloy, copper alloy,
ete.) 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

f—
tn

part 212 that is provided in a2 manner to protrude on the cooling air trank 50 side. and a

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

compartment side fin part) and the heat dissipating fin part 212 (a cooling air trunk side

fin part), whetein the heat conducting part 213 is arranged so that cool air leakage from

the cooling air trunk 50 to the storage companiment is approximately sealed, in the

20 partition 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
comparunent is controllable.  The heat absorbing fin part 211 and the heat dissipating
fin part 212 need not be particuiarly protruding if a predetermined cooling effect (heat
absorbing performancs, heat dissipating performance, ete.) is obtained.

25 [0048]  Now, it is described 2 case with reference to Fig. 8 wherein an elecwode

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



storage compartment (for example, the switching compaiment 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 5surface temperature of the food item etc., and then,
predetermined temperature control such as rapid frggzing control. supercooling freezing control. etc. is
performed. Further, the control device 30 performs tontrol of various types such as temperature
control inside each storage compartment (the refrigerating compartment 2, the ice making
compartment 3, {he switching compament 4, ie,veqeiable compariment 5, 10gnd the freezing
compartment 5 an e%erglza 16N 'Control of the electrostatic atomizing apparatus 200 and so on. and
displays a set {gmperaiiim kg aeh StorgoaconRALmeRh Aifoed fswriace) temperature, and an
operation status of the electrostatic atomizing apparatus 200 installed in each storage compartment,
on the control padwel-Gthétisptayc-panel) installégeine@ith@hofitheckzfhokifiigerattlyy compaiunent door 7A
or the right 15refrigerating compaitment door 7B. [0046](Electrostatic atomizing apparatus) Fig. 4 is a

front view of tHerfasichrsitiiersttetis coriparetiant hdp e Knerbe HEWSA ' 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 th ele%frg%afaat}?&oﬁ%“%{g’anﬁr‘%gf%%g?a?ﬁ%cﬁﬁﬁafﬁmgné ) e%g} éigﬁé‘fﬁ'é% Cover is attached, which is

installed in the,refrigeraion LAessHing R pesentemhadiment Ei.f isapgranective view of inside

the cover of the electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing
the present enghedizesnindeigatibiSvaidopopentfiinsidentheecomerhaingedrfram the top, of the
electrostatic atomizing apparatus 200 that is installed in the 25refrigerator 1 describing the present
embodiment. anoigie8 bslavsikonieiropirisiteothevamisy viadresriraarsidecrdtihe electrostatic

atomizing apparatus 200 that is_installed . ,
in the heat absorbing fin part 211 to the electrode holding part 220 is unnecessary. and

10 the refrigerator 1, which is low in cost and having a simple and compact structure is
attained. The discharge electrode 230 is held in the ¢lectrode 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
direction of dew condensation water) between the lower end surface 211Y of the heat

13 absorbing fin part 211 and the upper end of the electrode holding part 220 1s set
approximately } mm to 20 mm so as to prevent dew condensation water dropping out of
the heat absorbing fin part 211 from being blown toward the outside of the container of
the electrode holding part 220 by cool air for cooling the inside of the storage
compartment, and from dropping to the outside of the container. Additionally, the

20 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 than
approximately 10 mm, so that it can be prevented that air inside the storage
compartment enters the inside of the container of the electrode holding part 220, a
temperature inside the container of the electrode holding part 220 drops. and the dew

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

[0050]  Further. in this case, a clearance Z between the lower end surface 211Y of the



71 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 comparunent 5. etc.. for example, and may be any storage
compartment) in the present embodiment. in the ele,(g‘trostatic atomizing apparatus 200, the cooling
plate 210 as a water supply means is provided in a'manner to penetrate through the partition wall 51
(the heat insulating wall) formed at the rear of the refrigerating compartment 2, for example, which is a
storage compartment, and to e d across the side I | mpartment 2, which is the
storage compg?%me%otr,b gﬁ%%ﬁgfﬁgg vlvglg? %F%ecvov%tﬁ%sél%%}:@ugn %%%Iiﬁg%%g%ﬁg plate 210 is integrally

formed of tor igtegsally:m@dase- - divdingleumatarial(fos examie: alefaimunse aluminum alloy,
copper alloy, etc.) that is resistant to decay and having a good heat conductance, and is made up of a

heat absorbingpfirvpaste?l 1nhat i provideitin dpamneidaprdthaderoritraside of the refrigerating
compartment 2. which is the storage compartment. a heat dissipating fin part 212 that is provided in a

manner to protrigielSpPipe Tk geaRBrGing GisRIE 2ahte Sheiateshg E‘ﬁ?% part 213 that connects the

heat absorbing.fin part 211 (a storage c artment side fin part qnq e}t\eg\t dissipating fin part 212
(a coolinggair tgrﬁ%ﬁ%&%ﬁé) ir?rpéarf){??/tvr é:rg?ngn?%pﬁréé?ac‘gﬁaa%%fﬁgl%g%ﬁ \i'BE%sSa(r)?aﬁtgea so that cool air

leakage from the. cRoling.aihdrunk pQu10 the SIREREE SRR URENIS:aPRF ximatek:sealed, in the
20partition wall 51 (the heat insulating wall) between the cooling air trunk 50 and the refrigerating

compartment Bolitinthesexten dinatotae, tempedatuceniizithe storagd pontpadient is controllable. The heat
absorbing fin part 211 and the heat dissipating fm part 212 need not be particularly protruding if a
predeterminedraselirgpedisaripeat absedsiiyse fstthalise, ReatidiesiputitsiPefformance, etc.) is

obtained. [0048]Now, it is described a case wjth reference to Fig. 8 wherein an electrode holding part
220 in a shapé lS‘fﬂgdfgﬁ?a%‘ﬁ’fnCWﬁh%leﬁtﬁOg%%#r?’f;e %?{eéi o C?\L:\FO% bé?éy %fﬁs%ﬁgcr}aing water is provided

below (i”i@edmlyolggipy%z.a lpwatend srrfecra4Ly Afdbedeatisbsarbingdin par 211 (the storage

compartment side fin part) via a
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 swrface 211Y of the heat
absorbing fin part 211 and the discharge electrode 230 in a case where a voluage is
applied between the discharge electrode 230 and the counter electrode 240 if water

15 droplets are in a state being attached to the surface of the discharge efectrode 230, hence
it is necessary to mainiain a clearance where electric discharge does not occur. and the
predetermined clearance Z should preferably be not smaller than 4 mm.  Further, since
electric discharge is less Iikely to oceur in a state wherein water is not accumulated on
the discharge electrode 230, it is preferable that the electrode holding part 220 has a

20  structure such that it is provided with an opening, a notch. etc. to prevent the water from
attaching 1o or accumulating on the surface of the discharge electrode 230 opposed to the
heat absorbing fin part 211, which is the water supply means, and thereby
preventing the water from accumulating in the holding portion of the discharge

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

]
h

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



predetermined clearance X in a vertical direction. The electrode holding part 220 made of a resin is
provided below (immediately below) the lower end surface 211Y of 5the heat absorbing fin part 211
(the storage compatalent side fin part) via the approximately 1 mm to 20 mm predetermined clearance
X'in the vertical direction, and since dew condensagrg'n water drops directly over the electrode holding
part 220 immediately below, a conveying part for conveying dew condensation water generated in the
heat absorbing fin part 211 to the electrode holding part 220 is unnecessary, and 10the refrigerator 1,
which is low in cost having a simple and compact structure is gttained. The discharge electrode
230 is held in ﬁl%tre ggtrg@e“ﬁb%éfﬁawﬁgr??; f%cﬁlg'?ﬁg lgﬁs% é?sé:ea@%%c‘ﬁ%ﬂésf%astgﬁade up of a main

body part 232 and AU NORR 2RO ARHIRR W 1he REeAsigImingd clgarance X in the vertical
direction (dropping direction of dew condensation water) between the lower end surface 211Y of the

heat 15absorhinerfinir partilcand dhewipper astaaf-thieceddettage holding part 220 is set approximately
1 mm to 20 mm so as to prevent dew condensation water dropping out of the heat absorbing fin part

211 from beingPBibivn fovbrentre betsite’ e tHewelsbtiiorthe di&strstersoldiifipart 220 by cool air

for cooling the inside of th storage compartment. g,poq frodeTrcgqpé'ng Sf), the outside of the container.
Additiona%y. B eHR eI S e SRR R BRweer thE nel A5a8ting fin part 211 and the

electrode hO'd@grm%%%%@%dap&a&zégﬁaﬁ as.Rassible id glze.Rrgietablyupe not larger than

approximately 10 mm, so that it can be prevented that air inside the storage compartment enters the
inside of the cantaipesief thaxelerineseniniding part 220n @ kemprraile, nsiaetharcontainer of the
electrode holding part 220 drops, and the dew condensation water inside the container of the electrode
holding part 22 fieevisbs [005Q]FarthE:. therthisdensendenshsiararier Zebstigdntihe lower end surface

211Y of the ) L ) ) )
cooling plate 210 dropping inside the container of the electrode holding part 220 1s

1t caught and does not jump outside.
[00521  Next, it is described with reference to Fig. 9 a case where 2 circumference of
an outer surface of a lower end surface 211Y of the heat absorbing fin part 211 {the
storage compartment side fin part) is covered for a predetermined length P by a
feed-water means cover part 220X, which is an upper inner wall of the electrode

15 holding part 220.  Also in this case, the electrode holding part 220 remains to be
provided beiow the heat absorbing fin part 211.
[0053]  Fig. 9 is a front sectional view of inside the cover, viewed from the front of
the refrigerator 1, of the electrostatic atomizing apparatus 200 that is installed in the
refrigerator 1 describing the present embodiment.  In the diagram, the circumference of

20 an outer side surface 211X of the lower end surfaces 21 'Y (the lower parts of the heat
absorbing fin parts 211 on the inner side of the refrigerator in the cooling plate 210) of
the plural heat absorbing fin parts 211 (the storage compartment side fin parts) 15
covered for the predetermined length P by the feed-water means cover part 220X, whick
is the upper inner wall of the elecrode holding part 220,  Now, predetermined

23 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



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 approximately 1 mm to 30 mm, so
that a dropping velocity of the dew condensation water dropping from the heat absorbing fm part 211
to the discharge electrode 230 5directly below or the _electrode holding part 220 via a space is kept
low, the shock at the time the dew condensation watér drops over the discharge electrode 230 or the
electrode holding part 220 is cushioned, and the dew condensation water is prevented from spattering
and jumping og)tso the contaiga r i‘pk%the Ii.l%e.% addition thi% giésgh QF 230 and the counter

rge.elect
: IFET0
electrode 240 &re. &'5&18%?1 th Yo dledtrode léﬁ%ﬁ(arlng paﬁogﬁ%? ﬁ%weger, as for the clearance

Z between the;loyer saduaiace<bl eldbeheatabsadingifinRatdlhand the discharge electrode

230, there is a possibility that an electrical current is discharged between the lower end surface 211Y
of the heat absabwng:finepartRidpanth e wisthangaigledciade-2BGhinadcaserwhare a voltage is applied
between the discharge electrode 230 and the counter electrode 240 if water 15 droplets are in a state
being attachedtsthersafibrecsrtiehaidenarye ¥ dctrBlie 8o Hornedieidoecessary to maintain a

clearance where electri(% dischar_ge does not occur, andtt e reqfftertmineq clealflance Z should
preferably’be ABYZHTAHEY YRS HHIE L AR & S L AR i SRIARY S &Y 1ikeTY to occur in a state

wherein water s pok aceHlalethon e disehaias eleslinde Rathduiaprefigable thal the electrode
a

holding part 220 has a 20 structure such that it is provided with an opening, a notch. etc. to prevent the
water from attaghingfopaaceumoulaingdmnhesttiaca-ofthatiseharge eleatiede 230 opposed to the
heat absorbing fin part 211, which is the water supply means, and thereby preventing the water from
accumulating desériatyleid defoirtiorbe katraidisenahge whecirbd eroB vt daemstle 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 discharg@ PR SY 65" Bre e TR & WS HBHI LB A UPhg on the surface of the discharge

24 electroge 230, a waterreserupir papt for accumulating the discharged water is separately provided
at a lower part. and thereby preventing the water accumulated in the water reservoir part from

contacting with the discharge&iaettpdarse). [aSLiRurthemorrathe:sizen@ldhe electrode holding part
220 (for example. a width
electrostatic atomizing apparatus 200 is viewed from the front, has a relation as follows:

21IL+ Y1 =220L.
[00547  Further, it is preferable that cool air inside the storage compartment is taken
15 into the container of the electrode hoiding part 220 so as not to have a temperature of
dew condensation water dropping inside the container of the electrode holding part 220
rise and bacteria thrive, and that the clearances Y and Y1 between the heat absorbing fin
parts 211 and the electrode holding part 220 are not smaller than 1 mm, desirably not
smaller than 2 mm. Since the sizes of the predetermined clearances Y and Y1 relate to
20 the dimension of the clearance (the dimension of the opening part formed between the
heat absorbing fin parts 211 and the electrode holding part 220 through which cool air
can enter inside of the container: the dimension that can be expressed as 220K = 2200 -
211K % 211L, for example) between the heat absorbing fin part 211 and the container of

the electrode holding part 220, the clearances and the dimension of the clearances

-2
h

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

electrode holding past 220 is within 2 prederermined temperature range (for example,



5direction 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 direction size 211K and a length direction
size 2111., in Fig. 7 and Fig. 8), or larger than the size of the cooling plate 210. thereby dew
condensation water generated by the cooling plate 210 dropping inside the container of the electrode
holding part 220 is 10caught and does not jump outSide. [0052]Next, it is described with reference to
Fig. 9 a case where a circumference of an outer surface of a lower end surface 211 Y of the heat

absorbing fm part 211 (the storage compart ent.side.fnge%art])aisc ve gg?](l)r edetermined length P
by a feed-watg uf%e%aﬁé 1glcl)?/reraf)]aa%tp 505533%\?\%3]0 Yis an ?irf)tperllpﬁnteufevv%ﬁ of t geebitg{rode 15holding part

220. Also in thisi case heiglectiadsnelding part2 2Ricemaing to hHaipravided below the heat absorbing
fin part 211 [0053]Fig. 9 is a front sectional view of inside the covert viewed from the front of the

refrigerator 1,ehtheeieatrdstatic: dtorizingsapparatusoROiottiatis mmdtaliet tiethd wefrigerator |
describing the present embodiment In the diagram, the circumference of 20an outer side surface 211X
of the lower efUISRTAES BRPeRiEia BiET aREcr gt b 865 Parts 211 on the inner side of
the refrige_,)ratocroinn gget%%%iz{g plate 210) of the plural heat absorbing fin parts 211 (the storage
comparttment'side fih parts) is covered for the predetermined length P by the feed-water means cover

part 220X, wh'@g\s is thawppsriRRaL Wallofdhe.elaciade-boldingppk240 Ny, predetermined
25clearances Y (see Fig. 9) and Y1 (see Fig. 8) are provided between the circumference of the outer
side surface 2hdaXsafhthedowenrendisudaces 20hychedowerpaxtstofithelheat
feed-water means, covered so as to be in an approximately sealed state, or at least
partially covered by the feed-water means cover part 220X of the electrode holding part
10 220, a water droplet 275 (see Fig. 16) dropping inside an electrode housing part 225 of
the electrode holding part 220 is less likely to be subject to environmental influences
(influences of airflow, the temperature, etc.) where the heat absorbing fin parts 211 of
the cooling plate 210 and the electrode holding part 220 are situated, hence the dropping
dew condensation water is less likely 1o spatter somewhere by flows of air or cool air,
15 ete., or the dew condensation water generated at the feed-water means (the heat
absorbing fin part 211 of the cooling plate 210) 1s less likely fo freeze, and the
electrostatic atomizing apparatus 200 that 1s highly reliable s obuained.
({00567  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
20 container of the electrode holding part 220 is the same as the size (for example, the
width direction size 211K and the length direction size 211L) of the outer side (the outer
surface or the outer 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

r-J
h

prescribed ciearances Y and Y1 with a width of approximately I mm to 20 mm, air

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



absorbing fin parts 211 on the inner side of the refrigerator in the cooling plate 210) of the heat
absorbing fin pan 211 (the storage compartment side fm 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. the predetermined clea? nce 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 lefi) from the anterior vie however, if the predetermined clearances on the both lateral
n&é heénge it 1s Pos: le to preven \éyew c %%Wtzﬁw)?ﬁr%%)ﬁﬁxﬁmsﬁer[he

sides are the Samé the calcuiation Is as }ct)lﬂeows: e prescribed clearance Y

|, which is a froni.Sige learppesMRmE R 00 kR Blin AQRIZINg, anpatatiene00 is viewed from the
front, has a relation as follows: 211L + Y1 =220L. [0054]Further, it is preferable that cool air inside the

storage compakmant; satakenbdbistotih oo niginetof thxedé dicdae ebthing fape220 so as not to have
a temperature of dew condensation water dropping inside the container of the electrode holding part
220 rise and bHdterdahhiyes sarereige fird-claarastesovean Y 28e albe sonenseditBsorbing fin parts
211 and the electrode holding part 220 are not smaller than. 1 trim desirably not smaller than 2 mm.
Since the Size S AR SHABE PAF Sl R h RS ¥ A P FER e {8 S S i EiSTon of the clearance
(the dimension f the;anenind par.'aImed etwesp hmheahabsarhingfin pars:2L1 and the electrode
holding part 220 through which cool air can enter inside of the container: the dimension that can be
expressed as 2RQknxc220k: the hdK 53l o paxample) betuweer thel heatabaebing fin part 211 and
the container of the electrode holding part 220, the clearances and the dimension of the clearances
25should be seimgunthand e cptidensistioneontios dropphsg Brsiseatiecontasrieraf the electrode holding
part 220 is within a predetermined temperature rangeiﬂ(for examrfle. 26 e%tgal to or higher than

approxi.mat.elyt?;leﬁﬁé?ﬁﬁﬁ“ St er QEYES R BWATNIR e ah e U518 or lower than approximately
SC) whihs e, 16A% 1 8- EEIRTBAIE AL v ndosion water does o

freeze, and which is equal to or lower than a temperature at which bacteria are less likely to thrive in
the dew inner wall of the container opening of the electrode holding part 220, should be equal to

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

15 approximately the same as the predetermined clearance Y, equal to or Jarger than 2 mm,
and particularly be 2 mm to 20 mm.
[0057]  Furthermore, the length P {the length P where the upper end of the feed-water
means cover part 220X of the electrode holding part 220 overlaps the heat absorbing fin
parts 211, see Fig. 9) between the lower end surfaces 21 1Y of the heat absorbing fin

20 parts 211 and the upper end of the container (the feed-water means cover part 220X of
the electrode hoiding 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 | mm 10 20 mm. Now, the sizes of
the heat absorbing fin parts 211 and the elecirode holding part 220 (the feed-water

25 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



5condensation water. [0055]Now, by making dew condensation water dropping from the water supply
means (the heat absorbing fin parts 211 of the cooling plate 210), which is the feed-water means,
covered so as to be in an approximately sealed state, or at least partially covered by the feed-water
means cover part 220X of the electrode holding part 10220, a water droplet 275 (see Fig. 16) dropping
inside an electrode housing part 225 of the electrodd holding part 220 is less likely to be subject to
environmental influences (influences of airflow, the temperature, etc.) where the heat absorbing fin
parts 211 of the cooling plate 210 an electrode holding part 2 e situated, hence the dropping
dew condensatidhits %?%5 815%%95@9?? EB%E%%’%%@W esrée%geff %—tvégo(%!; ’atlhreo“F%tcE)ol air, 15 etc., or the
dew condensafion.waisr seperated af disfeatatermeansdhe heat.ahgqrbing fin part 211 of the
cooling plate 210) is less likely to freeze, and the electrostatic atomizing apparatus 200 that is highly
reliable is obtairedojQR56]Fudhes, hesise{fpiexample ithaavdtheditection size 220K and the length
direction size 220L) of the upper opening (the feed-water means cover part 220X) of the 20container
of the electrodtr¢roldingepaPExE Onpsetrer aslarrdding e SR &Y IO S EmRpIEImEngidth direction size 211K
and the length direction size 211L) of the outer side (the outer surfa%e c;%z the outer circumferential

surface) at thé' {88 palt Bf tHAh AR orbiR IR PRHE 'S 1701 1t GEV SR the size of the heat
absorbing fin parts, 211, 300 Rrefe bl Ry, fVEHNG.REQHIFLslde S Wface adl: of the heat absorbing

fin parts 211 via the prescribed clearances Y and Y | with a width of approximately 1 mm to 20 mm, air
inside the storpgegompartmetisleas: likals toenter insidenoh thelelesiredednlfling part 27 220,
hence it is possible to prevent the dew condensation water dropping inside the container of the
electrode holdMignphe <220 ficmibeingfleieing I thisiceryandf thareisaraiedsihand Y1 between the outer
side surface 211X of the heat absorbing fin parts 211 and the inner surface (the feed-water means
cover part 220%58ifS BOIRARS TR a1t SHEHEI S T8 aeLCSEEREA Bpposed to the
position %thetgeutegtﬁj&ee%%;}f)qce 21 I1X of the heat absorbing fin pans 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 gariainer,and may:spill arigidathesarniaineryway Hacartensiomand so on; therefore,
the predetermined clearance Y between the outer side surface 21 1X of the beat 10absorbing fin parts

211 and the feeid-water saéapsotoxvdepabs@BOXInvlarci2is theigidetinmarnsatipbf the container opening of

the electrode holding part 220, should be equal to or lar er than 2 ram and particularly be 2 mm to 20
min. Additionaﬂ??‘fhé‘ﬁr@%é‘ﬂ%d“&f@ﬁ&fﬁ&dwmﬁ‘l&eftﬂ\ﬁ@"ﬁ@ﬁtﬁ%ﬂfﬂh‘@ of the heat absorbing fin
parts 211 and rt)he. ront inner w%!lkof th% container orggp{'peg of the electrode holding part 220 should be

ossible in stze so as 1o keep a dropping veloer dew condensation water
15 dropping from the heat absorbing fin parts 211 low. and inhibit shock and spattermg, ete.
at the time of dropping over the discharge electrode 230 or the electrode holding part
220, and should be equal to or smaller thar 30 mm, preferably equal 1o or lower than
approximately 10 mm. In addition, the clearance Z should be as small as possible,
equal to or smaller than approximatety 10 mm but equal to or iarger than 0.5 mm
20 (preferably equal to or lower than § mm but equal to or larger than 1 mm), and further.
if the clearance Z is equal to or lower than approximately 6 mm but equal 1o or larger
than approximately 1 mm, the dew condensation water can be continuousiy supplied
(moved) from the heat absorbing fin parts 211 to the discharge electrode 230 directly by
surface tension or capilfary action, hence shock or spattering at the time of dropping can
be inhibited. Now. if the clearance Z is smailer than 1 mm. the heat absorbing fin parts

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



15approximately the same as the predetermined clearance Y. equal to or larger than 2 nun. and
particularly be 2 mm to 20 mm. [0057]Furthermore, the length P (the length P where the upper end of
the feed-water means cover part 220X of the electrode holding part 220 overlaps the heat absorbing
fin pans 211, see Fig. 9) between the lower end sur,;‘aces 211Y of the heat absorbing fin 20parts 211
and the upper end of the container (the feed-water feans 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 SE)![atter,or jlejmg)fr%ﬂside the C%nﬁt% er, and ShOLfd be approximately 1
)SOr

mm to 20 mm N8I e SPEE BIASRES AbSorbing R parts e Shseode holding part 220

(the feed-watey, /pmeansicqueBait 22 Qilwilkhg defined. Asdostheiagal asorhing fin parts 211, itis
defined the width direction size 211K and the length direction size 211L. Further, as 28 for the

electrode holdingwpadt 226:{thadsed-water meansscaverpas 2 23Xinthe widtrdiection size 220K and
the length direction size 220L are defined. The width direction size 211K of the heat absorbing fin parts
211 is smallercthrarnth & shivin rieehtrPeizna POK lgkthiae| & stfd d e Helrtlp AR 23 by twice the

predetermined 5clearance Yin the width direction. The length direction sizqul ‘l}‘ ?f the heat absorbing
fin parts 211 i€ ST HAR HEETERYTTY i’ﬁé&ifgﬁ%ﬁ%@fﬁ‘t%? WS ETRL A hoIbing part 220 (the

e B R0 BRI e Lot drecion ey
from the predetaupinegnlessaneenfhintischarge electrode 230 and the counter electrode 240 in
a state water is attached to the upper surface opposed to the heat absorbing fin parts 211,
which is the water supply means, for the discharge electrode 230; therefore, it is
10 necessary not to accumulate water in the discharge electrode 230, and to maintam the
clearance where electric discharge does not occur, and the prescribed clearance Z should
preferab]y. be equal to or larger than 4 mm.
[0059]  As described above, the cooling plate 210 (the heat absorbing fin parts 211),
which is the water supply means, is provided directly above the discharge electrode 230
15 (orthe electrode holding part 220) via the predetermined clearance Z; therefore, the dew
condensation water drops over the directly below electrode holding part 220 (or the
discharge electrode 230) in the shape of the container when compared with a case
wherein the water supply means is situated at a lower part of the discharge electrode
230 or in a different place, and a conveying part for conveying the dew condensation
20 water generated at the heat absorbing fin parts 211 of the cooling plate 216, which is the
water supply means. to the electrode holding part 220 (or the discharge electrode 230) 18
unnecessary, thus the refrigerator 1 that is compact in size, low in cost, having a simple

structure cagn be obtained.

[0060]  Inthe above, it is described an example in which ths discharge electrode 230

b2
wh

is provided directlv 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



10the width direction) [0058]Further, in this case, the clearance Z between the lower end surfaces
211Y (the bottom surface) of the heat absorbing fin parts 211, which is the water supply means, and
the upper surface of the discharge electrode 230 should be as small as possible in size so as to keep
a dropping velocity of the dew condensation water gdropping from the heat absorbing fin parts 211
low, and inhibit shock and spattering, etc. at the time’ of dropping over the discharge electrode 230 or
the electrode holding part 220, and should be equal to or smaller than 30 mm, preferably equal to or

lower than ap%rgg((i)mﬁlg%lxegg mm aIcré g@q{t(i)%{et e glg{la?r%%% Zﬁ@gt%qhkg%eas me Iilnas possible. equal to
or smaller thanlapproxmatefi/ 18" Mn b equaf% or larger fhan 0.5 mm 2 pre elgably equal to or

lower than 8 nyp ayt equal g, Qriarastifam, luppmk-and futbeilihs faarance Z is equal to or lower
than approximately 6 mm but equal to or larger than approximately 1 mm, the dew condensation water

can be continueuslyssupmiada{rtavedyffapaile heathalkscibiggfenmpa 3211 to the discharge electrode
230 directly by surface tension or capillary action, hence shock or spattering at the time of dropping

can 25be inhibitedaoprdtitieiehsaraneeveishefigt er fttant theftatReseréBe 8B98M5ing fin parts 211 and

the discharge electrode 230 contact with each other dye to vibration at the time 29 of operating,
starting ar'{d st%Hpﬁﬁ‘bt,h%fiéstB?r?ﬁgl%c(’)r&dﬁr?gssg?'fﬂgpéﬁm 1% 5B Sgllgﬁczi"rsc"u Sion fan 14° etc. in the
refrigerator 1. whichis.A.carseg lalkieSVER A%3INIAR, AGars 9t andwhichcauses a problem of
noise and vibration because of thé contact; therefore the clearance Z should preferably be equal to or
larger than 1 roga waditinaatmdbremis-abanasibility thataneleattic apiientisidischarged between the
lower end surfaces 211Y of the heat absorbing fin part 211s and the discharge electrode 230 in a case
wherein a voltagéds dipgshedrireingednyivard S dbe beell eotrdie 2802and thendskmtér electrode 240 in a
state water is attached to the u%r surface opposed to the heat absorbing fin parts 211, which is the

water supply rﬂéﬁﬁ?i,’ Forretis F@B“‘@f@%ﬁé&é%&?iﬁ%ﬁ%{ ¥$&" ttfecessary not to accumulate
water in tb@ d'%gpr%@?a%%tﬁ%‘é (%%%rfﬁﬁ]}qe%amgg}tmlm%]an approximately 3 mm but

equal to or larger than approximately (.5 mm). When the predetermined side
clearance is set equal to or smaller than approximately 5 mm but equal to or
larger than approximately 0.2 mm (preferably equal to or smaller than approximately 3
mm but equal to or larger than approximately 0.5 mm}. the dew condensation water can
15  be continuously supplied to the discharge electrode 230 directly from the heat absorbing
fin parts 211 by surface tension or capillary action; therefore, it is possible to prevent
that the dew condensation water is not supplied to the discharge electrode 230.  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
20 of operating, starting and stopping, etc. of the compressor 12 and the cool air circulation
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 and vibration because of the contact; therefore the
predetermined side clearance should preferably be equal to or larger than (.2 mm.
[0061]  Furthermore, by fixing the electrode holding part 220 to the partition wall 51
25  below (directly below}) the heat absorbing fin parts 211 (the storage compartment side

fin parts} with a screw, etc., a conveying part for conveying the dew condensation water



clearance where electric discharge does not occur, and the prescribed clearance Z should preferably
be equal to or larger than 4 mm. [0059]As described above, the cooling plate 210 (the heat absorbing
fin parts 211), which is the water supply means, is provided directly above the discharge electrode 230
15(or the electrode holding part 220) via the predetegrlmined clearance Z; therefore. the dew
condensation water drops over the directly below electrode holding part 220 (or the discharge
electrode 230) in the shape of the container when compared with a case wherein the water supply

means s situatedala lower.Aaiofthe dischesoe elgeliode 230 01 g difsrent place, and a
conveying part for Conveying the dew contensation 20 water generated at the heat absorbing fin parts

211 of the coolingplats, 21OswhichisdhaistaisupRbeinaansndRitheslestradrhmiding part 220 (or the
discharge electrode 230) is unnecessary, thus the refrigerator 1 that is compact in size, low in cost,

having a simpleostgu ctiercaamiyendhbtainedr{@060jin thesalfovef ihisdescriveraneaxample in which the
discharge electrode 230 25is provided directly below the lower end surfaces 211Y of the heat
absorbing fm pats 9de1suHeaRpeUBE ToTa2s RUNBHPIAHR 1a £ i HREHArBE- 8RR HAR230 is provided at

parts 211.7In this 56 IR Order 16 Supply deW cohdénsation water that has condensed at the heat

absorbing fin pars 23L40.he Aiseharas.electipde: 330, anedelrpmines. iR slearance between the

side surface of the heat absorbing fin pans 5211 and the discharge electrode 230 should preferably be
as small as possitiasmihatihectdevpcodcenpation. watdi-generate doairth adiatabsorbing fin parts 211
is transmitted and can be supplied to the discharge electrode 230 by surface tension or capillary action
without directlyieisp simpaiowicir e fisiirehdaeatiabaerbing iltsampe 21¢ &ePahsuld be equal to or

smaller than approximately 5 mm but equal to or larger than ‘
Eipz)e._ and the in)r{er voiume insideqthe storage compartment can be increased by a

i0  corresponding volume by which the installation area of the electrode holding part 220 is
made smalt and compact, thus, the refrigerator 1 that is low in cost, user friendly, having
a large inner volume and improved storage efficiency can be obtained.
[0062]  Further, in the elecirode holding part 220. at jeast one or more pieces {plural
pieces of two or more are desirable) of the discharge electrodes 230 formed of foam

13 metal such as titanfum are provided so as to protrude (so as to protrude from a wall
surface of the electrode holding part 220) toward the outside of the container via a notch
or a hole formed in the wall surface {a front wall or a side wall} of the electrode holding
part 220 or an upper end of the wall surface (the front wall or the side wall) of the
electrode holding part 22¢.  In the present embodiment, since the foam metal such as

20 titanium with pore diameters of 10 to 800 um (preferably with pore diameters of 50 to
300 pm, preferably between 30 and 150 um). and a voidage of 60 to 90 % (preferably
70 to 80 %), etc. is used, capillary force is large and water as a conductive material is
efficientty applied electricity, hence it is easy to set an applied voliage and generate
nano-size mist reliably.  The discharge electrode 230 is made up of the main body part

25 232 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



10approximately 0.2 mm (preferably equal to or smaller than approximately 3 mm but equal to or
larger than approximately 0.5 mm). When the predetermined side clearance is set equal to or smaller
than approximately 5 mm but equal to or larger than approximately 0.2 mm (preferably equal to or
smaller than approximately 3 mm but equal to or larger than approximately 0.5 mm). the dew
condensation water can 15be continuously supplie to the discharge electrode 230 directly from the
heat absorbing fin parts 211 by surface tension or capillary action; therefore, it is possible to prevent
that the dew condensation water is not supplied to the discharge electrode 230. Nowc if the

predetermined-&lderensisrdrieasie SEiis THA MY & HRttAE R E5¢8rbing fin parts 211 and the
cischarge sleiipde 230, coniac i eagh gnEL e BTAIeR AYIAJDE A0k gperatig, starting
tc. of a Ir Ci [

and stopping, the compressor 12 and the codl air circulation fan 14. etc. in the refrigerator 1,

which is a cauggmffailra;suahas attilignmadraginlicn arckwhish causesa prablem of noise and
vibration because of the contact; therefore the predetermined side clearance should preferably be

equal to or largemntihahoBom fara 006 eurtiadiridonepHmn2fikifgrtherelpetbiiey eldiagpart 220 to the
partition wall 51 25below (directly below) the heat absorbing fin parts 211 (the storage compartment

side fin patts) Vidh doserewd e @ desmoedify PRI tenhe g eh e daw i totidénsation water 31

condenses at the heat absorbing fm parts 211 to electrqd ding part 22Q is unnecessary; and
further, the instaila ?(‘frélnstl ‘gbg?t?ﬁeagfeocgz)t%&gnﬁéﬁiﬁgl%aer!te%ogeiﬁg%oggtﬂae stor'aggacompartment can be

concentrated ig.the reafsurfacaiehthe siorrde sompastner At the.sidasutace of the storage
compartment, and the electrostatic atomizing apparatus 5200 or the electrode holding part 220, etc.

can be formeddniageallyswithrtherceansdrfapesoicthehstaragedompartistendor the side surface of the
storage compartment; therefore, an attaching part needs not be provided separately, and the
projecting voluwesingRtecmrs stopiigcdsHipansrrshbclfpe Yeatest HahtelEstructure is made simple

and compact in size, and the inner volume inside the storage co rtment can he increased by a
Fi% electrode 230;510\%\?6&", In a case wheresx'n e stc?\arge e(:qe:ctrocg1 9380 18 msﬁa!lie i taw y

front wall or the side wall of the container, by selecting an installed position of the
discharge electrode 230 such as a position of a notch or a hole, etc. so that at least a bart
of the wali surface (the front surface wall or the side surface wall) remains in the wall
surface of the electrode holding part 220 whereto the discharge electrode 230 is

15 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 instalied position of
the discharge electrode 230 and the seal structure can be simplified; therefore. treamment
of the leaked water is unnecessary, the assembly efficienicy is increased, the number of
the components can be reduced, and the cost can be reduced.

20 [0064]  Now, the heat absorbing fin part 211 includes plural heat absorbing fin plates
21ia. 211b, 211c, 211d and 21iz, and the heat dissipating fin part 212 includes plural heat
dissipating fin plates 212a, 212b, 212¢, 212d and 212e, which enable efficient heat
absorption and heat dissipation. In addition, at least one discharge eiectrode 230 (the
plural discharge electrodes 230b, 230c¢ and 230d are respectively disposed below

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

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



10 corresponding volume by which the installation area of the electrode holding part 220 is made small
and compact, thus, the refrigerator 1 that is low in cost user friendly, having a large inner volume and
improved storage efficiency can be obtained. [0062]Further, in the electrode holding part 220. at least
one or more pieces (plural pieces of two or more are desirable) of the discharge electrodes 230
formed of foam 15metal such as titanium are provid%:ti SO as to protrude (so as to protrude from a wall
surface of the electrode holding part 220) toward the outside of the container via a notch or a hole
formed in the wall surface (a front wall or a side wall) of the electrode holding part 220 or an upper end

of the wall surf3eBRh &AL Rearbdeie Ris T OFA el s HEMmYBAME #50. In the present

embodiment. since the foam metal such as thi @iu ith,pere diameters of 1Q to 800 rn (preferably
with pore diaﬁgféa?sh%aig%%]%%n rlﬁt,e%?é%ébly efv"vEe@el\é\llaél én{gl 150 pm), and a voidage of 60 to 90%

(preferably 70 tQ 8019%)1 &l dswssdecanilanidaraents largenadmRtanashaconductive material is
efficiently applied electricity, hence it is easy to set an applied voltage and generate nano-size mist

reliably. The digshéhgefielgetrotic 230 isum athe! apmwfitive thaainchodyepart@5282ignththe protrusion part

231, and the discharge electrode 230 needs not penetrate thro%gh the electrode holding part 220. and
it is only néceiy thAt trdisrdrsishepalt cBFier pioRAtRU S B astheprotitidadi o the electrode

holding part 220, [9631A¢ described abave since the discharge slectiode 230/ provided in the front
surface or the side’sSirace of the electrode olalng p it SO as Not to %enetrate lower than the

bottom face of ihe glestrads BRldiRg.RRMRR - heseisRapessiilitihal water sleaks downward from

a clearance at the position that the discharge electrode 230 is installed in the bottom face of the
container of thexelectragedieldingepancR20 ath dsstivigkgelwhererecthiendistharge electrode 230 is
attached to the bottom face of the container, a seal structure around the position whereto the

discharge electrétidoigrateaciiesisrebhrascep it atees doe Ry petessitydh SUPifing water to the

discharge .
9 10 and water droplets that have condensed due to too small intervals between the fin plates

from being hard to drop by surface tension, and are desirably equal to or saller than 3
mm since when the intervals between the fin plates are increased, the number of the fin
plates is reduced and fin efficiency becomes inefficient. Therefore, in the present
embodiment. the predetermined intervals between the plural heat absorbing fin platss

15 211b, 2%lc and 211d are set equal to or larger than (.5 mm but equal to or smaller than
2 mm.
[0065]  Thus, it is possible to supply water to the discharge efsctrode 230 even when
dew condensation water is smali in amount and dew condensation water is not
accumulated in the electrode holding part 220, hence there is no possibility that mist

20 cannot be spraved in a storage compartment due to lack of dew condensation wates, 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
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

2 conveying part is clogged with dust, etc. and dew condensation water is not supplied ta

the discharge electrode 230, the electrostatic atomizing apparatus 200 and the



10electrode 230; however, in a case wherein the discharge electrode 230 is installed in the front wall
or the side wall of the container, by selecting an installed position of the discharge electrode 230 such
as a position of a notch or a hole, etc so that at least a part of the wall surface (the front surface wall or
the side surface wall) remains in the wall surface of the electrode holding pan 220 whereto the
discharge electrode 230 is 15installed and by formiﬁ@ 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 2.91,0, and the seal_structucrﬁ_c n b? gimcplified; thgrgfore, treatment of the
leaked water i (RFECES SIS HEREE B BAEIEALY R HIBRSSH BREAYRer of the components can

be reduced, apgd dhe C%?%&%F&%%ﬁ%%gﬁ%lb&% heal apsotinginpart 211 includes plural
heat absorbing fin plates 211a, 211b, 211c, 211d and 211e, and the heat dissipating fin part 212

includes plurahheatdissipaliagdinplatasnddiza c2iidhsed Ir ek 2chinadizd Bepartnch enable efficient heat
absorption and heat dissipation. In addition, at least one discharge electrode 230 (the plural discharge
electrodes 230tyr2B0¢handc28dheldingagpdetivily kg eswen el 2Btdirettly below) each of the plural

heat absorbing fin plates 211b, 21 Ic and 211d in the diag_rarq) is disposed below (directly below) at
least one heaf LGB HPARYEF BFREMBIL! fRé PRETAbSOFING iV BTAIE% 911b. 211c and 211d

in the diagram) amana. (e plural BEALALSEBING L AIALES 24t 6l ARaaldCog dkd and 21 le of the

heat absorbing fm parts 211, and dew condensation water that has condensed at the plural heat

absorbing fin platasiied dn2dheand:2 dd dippsipaihmmdischatgeslesiindaaga. directly Sbelow each
fin, thereby water can be efficiently supplied to the discharge electrode 230. It is defined here that the
intervals betweelartherpla tid fveamabSonhid gp finiplhateSizidbs 2t do tthe 124 ktsatenpiedetermined intervals
(for example. approximately 0.5 mm to 3 mm). The predetermined intervals are desirably equal to or

larger than 0 S it der terent teimarlstehiBmveETRe fiisskied r6A%Sting clogged with

dust, etC'IO the dew condensation water after being led along the slant part. By forming the shape

of the lower end of the heat absorbing fin part 211 in a shape having a slant part 211W
and a protrusion part 2117T as a shape to protrude downward, such as an approximately
triangie shape, a trapezoidal shape, a conical shape, a sawtooth shape, etc., it is possible
to set the dew condensation water o slide down the slant part 211W, to be coliected at

15  the protrusion part 2117 (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,
the dropping position of the dew condensation can be specified and perceived. thus the
size of the electrode holding part 220 can be reduced, and the electrostatic atomizing
apparatus 200 that 1s compact n size can be obtained.

20 [0067]  Further, as shown in Fig. 11, by forming a slant part 220W and a water
concentration part 220G also in the shape of the container of the electrode holding part
220. dew condensation water can be concentrated at a predetermined area (for example.
at the position of the discharge electrode 230) in the container even when the amount of
the dew condensation water is small, and mist can be sprayed without lack of the dew

25  condensation water. Fig. 11 is a side view of inside the cover, viewed from the side. of

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



10and water droplets that have condensed due to too small intervals between the fin plates from being
hard to drop by surface tension, and are desirably equal to or smaller than 3 mm since when the
intervals between the fin plates are increased, the number of the fin plates is reduced and fin efficiency
becomes inefficient. Therefore, in the present embodiment. the predetermined intervals between the
plural heat absorbing fin plates 15211b, 211c and 2P1d are set equal to 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 dew condensation water is small in amount and dew,con‘dgnsation water is not

accumulated il §TERASER e ROIEIRFRRHES S et b9 g B 48 1L Mt & mist 20cannot be
sprayed in a s{oragecompafiment dugde-agk ol dencondensaionatks «ahd the refrigerator 1

equipped with electrostatic atomizing apparatus 200 that is high-performance and highly reliable can
be provided. Fusthensinedia camaying sprilithiat ceaveys ceve sengdaensadwiroraiker that has
condensed at the heat absorbing fin part 211 to the electrode holding part 220 is unnecessary, and
there is no possibiktydthertithe ZBediveymgipandis2éfog abgarithnddsthsteaand dew condensation water
is not supplied to the discharge electrode 230, the electrostatic atomizing apparatus 200 and the 34

refrigerator 1 SiPRBTEIGHARSGTES AP e a N FRg R refiab &Y CarPHE BrovRizE [0066]Now, in the
present emboQIERy JL/8 a0k u%gsgggsga%m&}?é s, Rosable fa.havs, ihe dew spndensation water that
in part 21 pi I

has condensed in the heat absorbin t 211 drop into the electrode holding part 220 after being

accumulated inQNERRINLEX B ARA PR g pressHRsdpRiRis HonRramplecabat 4 4@ 4 points)). Fig. 10 is
a side view of inside the cover, viewed from the side, of the electrostatic atomizing apparatus 200 that

is installed in theareifsigignatn fadescdibidnihie bevbotlidrarnididg A imthtvadiagram. a slant part (a tilt
portion) is formed in a shape of the lower end of the heat absorbing fin part 211 and dew condensation
water is collectefdFPRLsart ¥k rePRing By AT gHEY flows in the water concentration

10 part 220G along the inclination.
[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 discharge electrode 230 allocated in the water
concentration part 220G, and the discharge electrode 230 continues to be subrnerged in

15 the dew condensation water at any time, hence the dew condensation water can be
efficiently collected in the water concentration part 220G wherein the discharge
elecirode 230 15 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 pari 220G, the

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

2
h

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

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



10 the dew condensation water after being led along the slant part. By forming the shape of the lower
end of the heat absorbing fin part 211 in a shape having a slant part 211W and a protrusion part 211T
as a shape to protrude downward, such as an approximately 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 15the protruéﬁ)n part 211T (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, the dropping position of the dew condensation can b‘fbj ecifiﬁ‘d ggge&erceived, thus the size

of the electrod&HBIHMG U HSFTBY red GrbY AN MidctroStat atomiZing apparatus 200 that is
compact in size can.he obiained:, 20R0CAIGUINGE A RRRURIRGIS:4 JorRKfOFmING a slant part 220W

and a water concentration part 220G also in the shape of the container of the electrode holding part
220. dew condehsation watemeanbesica paeninaiespteaenstemminedaraan(iehexample. at the
position of the discharge electrode 230) in the container even when the amount of the dew
condensation Wwedes e syl ofithel divisewanireraloZijdelshitheed facimstuaid MewsZ5condensation water.
Fig. 11 is a side view of inside the cover, viewed from the side. of the electrostatic atomizing apparatus

200 that is insEfEH TS EH Rjdba T HRLUE AL S BPIE BA IS IHERE 1 (RE diagram, the electrode

holding part 220 consistgr %fj S:[-hcgnsﬁl,gs part g;%\s/\tz/mqpa%ty s inclined downward, and the water concentration

part 220G thats%agafaa@@nﬁy installed on the lower side (in the lower part) of the slant part 220W,

forming a congay@ PoriRhekherdisabargaiaiaciada R allpcaietdnsicde-thhe.water concentration
part 2203 of the electrode holding part 220. By forming the container shape of the electrode holding

part 220 in thisswahe, ldevabsohiie isation Watbicisicoll ectedrairiienwatericoncetiteation part 220G when
the dew condensation water generated at the heat absorbing fin part 211 drops inside the electrode

holding part 228PiihiePthesdally CisFesritigAti At P b SATGTH TR efmt Dt 28w flows in the water
concenirafion LopaTLsE0G21anG R el naton, [LRAFHNSIEIofe ainegne siopging dew
1 pare .

1e
condensation wa ervﬁlowmg along the slant part S into and concentrates in the water

concentration pag 220G INAlG S0k /LS AEW GRadssRtianRlehindhaischarge electrode

230 allocated in the water concentration part 2203. and the discharge electrode 230 continues to be
submerged in dhikedaewn sontensation wabck attamptinkecchenceatheagdaweconeehsation water can be
efficiently collected in the water concentration part 220G wherein the discharge electrode 230 is

allocated evenwetseisthe gterreion famehilohew A CREISHYAHIR B otHit SaHd st éan be stably sprayed

without lack of the dew c?r&dgrgsatiorg water. cﬁgr Qe;b%rsli%% the gq\%h%qusg(%%ig\n water concentrates
in the water coNSEFRHEIK DR SB3 1P P P e tp ’

15 capillary action. by making the discharge electrode 230 directly contact with the water
from the slant part 220W or the dew condensation water from the heat absorbing fin
part 211; therefore, there is no possibility of lack of water in the protrusion part 231, and
mist can be sprayed stably.

{0070]  Further, the heat conducting part 213 of the cooling plate 210 as described in

20 Fig. 6 includes plural heat conducting plates 213a. 213, 213¢ and 213d, and piural void
parts 214 (the void parts 214a, 214b and 214¢) between the heat conducting plates,
wherein the plural void parts 214 have structures that hheat 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



20discharge electrode 230 can be shortened in accordance with the size of the water concentration
part 220G since the dew condensation water concentrates in the water concentration pan 2203 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 | that are compact size and low in cost cdn be obtained. Further. since the length of the
discharge electrode 230 can be shortened. the length to the protrusion part 231 (a tip 36 section) in
the discharge electrode 230 can be also shortened. Additionally, the dew condensation water can be

delivered insicReHeE AisEMr G LraLRDYE B Ry ARG D IE HRMHTEREE SRE S protrusion part 231
(the tip section), i Ge AR AN DA RIS B3NS P00NGLIPRURGHARG,Rlectrode 230 is short,
5 4 3 * . t=2

and the time until nano-size 5fine mist is sprayed by the electrostatic atomizing apparatus 200, which

is the mist spraying apparaldismRiheshartenatsubsiptalye (o lnerweyad: &an electric discharge
occurs between the discharge electrode 230 and the heat absorbing fm part 211, which is the water

supply means jestiénlnwdkege iSisgphied: tocbetweennthedisoharbeteterteddd@30:and the counter
electrode 240 in a state 10 where water is accumulated in the water concentration part 220G and

water is attacha @ Wik ERmarye Lisctsdie st 2B okite fgigthatgs BBEuLNdHH be formed in the

water concentr| tion dpff;alrt 220G so that w%\ter i§! ng)t accum Iaéqéiﬁln tg.i way, even when the water
. 1KEIV Teeze with a struciure wherein nedat can econ% C1e ut 15 GHcu & 1
discharge spout is formed In the water concentration part lﬁ so that water is not accumulated,

water can be syppligg tothe Srotrdsion Ram,23i(the i sestionhbyokbsapilary action. by making the
discharge electrode 230 directly contact with the water from the slant part 220W or the dew

condensation \Watei fromdtie hekt phsorbiigdingpariRi i thereferd, thaerat ignopodssibility of lack of
water in the protrusion part 231, and mist can be sprayed stabla/. [0070]Further, the heat conducting
part 213 of thefewustiit Prars a0l usnRseriié @fifhe cooling plate 210, by adjusting the length

10 of the 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 absorbing fin part 211, the heat
conducting part 213, and the heat dissipating fin part 212 in a direction from the front

15 side to the back of the refrigerator 1), the size of the void parts 214 (the width-direction
length. the 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 such as air, liguid, a heat insulating material, etc. that is filled or
inserted in the void parts 214 so as to obtain a prescribed cooling performance and

20  temperature characteristic, it is possible to set the heat absorbing fin part 211 on the s
torage compartment (for example, the refrigerating compartment 2) side so as not to be
frozen even when the heat dissipating fin part 212 on the cooling air trunk 50 side 1s
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 temperaiure control over the cooling plate 210 is unnecessary,



20Fig. 6 includes plural heat conducting plates 213a. 213b, 213c and 213d, and plural void parts 214
(the void parts 214a, 214b and 214c) between the heat conducting plates, wherein the plural void pans
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 25cooled too much, dhd even when the heat dissipating Impart 212 on
the side of the 37 cooling air trunk 50 is cooled too much by cool air that is flowing through the cooling
air trunk 50 and is blown from the cooler compartment 131, the heat absorbing fin part 211 on the

storage compaRthidfit-trst BL PR STREEH FSIRERY° CEMBLIARRATSY SI0& TS less likely to freeze. Since
the dew condensation water cannat be gene hen t rhing fin.part 212 freezes, the
heat absorbinéﬁjfl§l %rg{rg’tr f%ufgpﬁnyf %1 %%‘1@%@&?&}%{? @rge%%éggﬁaﬁgg%?u%l?%vﬁ%%rein heat can be
conducted butyg diffigilttenkesonduchad s effestigachie vesihyfesmingat least one of the void
parts 214 [0071]That is, in the present embodiment since at least one of the void parts 214 is formed
in the heat coneluetingy peet@i:3hefitiye eublinthskakess210elploadjvstingdiedenitks 200of the heat
conducting part 213 (for example, as shown in Fig. 6 to Fig. 11, the length between the heat
dissipating fin BaResrondrite earigat-Abrsepeiy MApEHELP ARe AN BriHEHEAL conducting part 213
in the length drection,of the reffiqeraton,ahen e conling plate 210,55 arranggdin an order of the heat
absorbing fin paezrl{ Al ( I

‘ .cool]
,tf?ige"ﬁeafacogﬁdsuctlng part ﬁg%ﬁ the heat |SS|paFtrieng fin part 212 in a direction

from the front 13,side do-thebasts elihetelrigaraterndh). the.siaafithe widhparts 214 (the
width-direction length, the length-direction length, the height-direction length, the size of the opening

dimension, anddjhectaiuman etcpreicitecheatioondivctinggpart 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

S0 as to obtain¥ Fresciibriamnsetivg Pabfditantabitdm e midehatitdcristddistic, it is possible to set

the heat ahsorbing fin part 211 on the s torage compartment (for xe}rm.lple. hg{)refrigerating
compartrﬁ?ent ¥ réigafel"’s%t%sterr{lgf rt%uf)eeofrtg%lrr] vg’\fue%ev%%wceoﬁ} te heat 0(?ls"sl'fpaatllﬁugn in part 212 on the cooling

air trunk 50 sidgyis;Goaled foe much Rythe seplailthatishlews temthgcooler compartment 131 and

flowing through the cooling air trunk 50. Therefore, a temperature control means such
compartment damper 55 instalied in the cooling atr runk 50 on the upstream side of a

storage compartment (for example, the refrigerating compartment 2}, or since the plural
heat conducting parts 213 are installed. the temperature of the heat absorbing fin part

15 211 may be moderately adjusted by selecting (altering) the thickness, the shape or the
material, etc. of the piural heat conducting parts 213 so as to obtain the prescribed
cooling performance and temperature characteristic, or may be performed by combmning
the temperature control ang 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 ofthe heat conducting parts 213 may be selected (increased or decreased), or the filling
rate of the heat insuiating 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



25as a heater that performs temperature control over the cooling plate 210 is unnecessary 38 and a
low-cost and simply structured electrostatic atomizing apparatus 200 and refrigerator 1 equipped with
the electrostatic atomizing apparatus 200 can be provided. Meanwhile, even when the cooling plate
210 has a structure less likely to be frozen in reverse, by selecting the shape and the thickness of the
plural heat conducting plates of 5the heat conductinagQ part 213, the type, the material and so on of a
filling material or a heat insulating material that is sealed in the void parts 214 so as to obtain a
prescribed cooling performance and temperature characteristic, the cooling plate 210 can be adjusted
to obtain the gPAEABEY cooling performance. [0072]The temperature of the heat absorbing fin part

211 should be geistes v QERUIOUNAING IRTRELBIEE ALiA AlhyluEig o0 air in the cooling air

trunk 50. which may be pertormed by control of opening and closing the refrigerating compartment

damper 55 insialiedinhe-co0ling.atdsunk Hhln thendpsiipamasidecchadiemgecompartment (for
example, the refrigerating compartment 2), or since the plural heat conducting parts 213 are installed,
the temperatupiefithéheahabsd bihgdmnpetts Micmaybelrmuterataly gdfisted by selecting
(altering) the thickness, the shape or the material. etc. of the plural heat conducting parts 213 so as to

obtain the“preSEFSAEERHIMG PEIHEIRIIATE HidABRISENARTT S VHIPSLEYIERR 1 Bihy be performed by

combining the gemperatue contiol andhe. aolume coptiol ot e,copl Al A atering of the shape,
For i B3 B

thickness or the erial of the heat conducting parts . Further, the number 700f the heat

conducting pagisziiRay: pe-selecied.(lasisasad oldacseasad) of dha filling:tate of the heat insulating
material or the type of the heat insulating material (for example, urethane foam or vacuum insulating

material, etc.) inserteten ithelaoidnparisl 21 iméy bél petected sthasctdiahtiain the prescribed cooling
performance and temperature characteristic. In addition, the coqlin%ﬁplate_s and the heat conducting
plates may all RSP BEedalmd HicRAESSORGHR! D thl SRAPETSH R4 diffIFin shape. thickness or

length 39151(:“\/ gsuc?ig}{bn 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 Qacuum 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 materiai is

15 cutto a prescribed length or & prescribed width, inserted in an external casing material
with gas barrier performance, depressurized to an approximate vacuum state, and sealed
as an approximately sealed structure, if short fibers shorter than the seat in the length
direction or in the width direction are used for the organic fiber assembiy, 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 ieft in the sheet by cuiting
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 interieaved between the seal

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



[0073]Further, is also applicable that the cooling plate 210 and a cooling plate insulating material 511
are integrally formed (or the cooling plate 210 and the cooling plate insulating material 511 such as
urethane. vacuum insulating material, etc. are 5formed 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 214 formed in the heat conducting parts 213 ifthe cooling plate 210, or by sealing gas such as
air, etc., liquid or heat insulating material, etc. in the void parts 214. The cooling plate insulating
material 511 and the kit component 512 will be described below cm the 10description for Fig. 18

through Fig. 285PTOBaR AL GRE SB)°L R gPL wedhatiols it tBbPai8yate with a layered structure
as a core mategz%l for the Vacuum insulffl in m%terial an @E%Q&Qf,@%@@%‘é% by dust at the time of

. T ormanciz_as € vac&mn imsulating material 1s impa
dismantlement or recycling is reduced compared to a case where glass fibers are used as the core

material. Furth@umeie riR:aeassuvhar einie coke materal isnd sawlt & @eeseribed length or a
prescribed width, inserted in an external casing material with gas barrier performance, depressurized

to an approximaterishchitiaf State rantessated asanapproxivhatetyusealed stricere. if short fibers
shorter than the seat in the length direction or in the width direction are used for the organic fiber

assembly the [BAESRHPHBE IR RBHEME O REYBONEIRGY Y WY bers are cut when an end
surface or a 2 dril)i ortion of the core material is cuyt; therefore, if.the original length of the
T%gé Llllggzeger H)P. US Q)?g%ﬁf%se grtﬁ%afngﬁa.?ie{aﬁrs Wl&l a E&SCﬂ ec?

fibers is short, is a possibihity tifa re in the sheet by cutting become extremely

short, in which.gage,ihe 16fLdikets.canrbisng Abuetharer gaRicdibarsis 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 iniedsaiecibetiveenthetscah@bsuifaceof thecexternal eaginganaterial whereby seal
failure is caused and the 40
the sheet for the organic fiber aggregate making up the core material, left fibers that are
10 leftin 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 that the
left fibers of the core material are interleaved by the seal surface of the external casing
material, that seal faiiure is caused and that the approximate vacuum state cannot be
15 kept. Further, there is no possibility that the vacuum pump is damaged. Therefore, it
is possible to obtain the heat insulation material, the electrostatic atomizing apparatus
200 and the refrigerator 1 having high recvelability. high insulation property without
occurrence of seal failure, etc., being highly reliable, and using less energy.
[60761  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 1s desired to be obtained by

performing hole drilling in the core material, and it 15 applicable to use a vacuum

)
Lh

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



approximate vacuum state cannot be kept, and that in the end, heat insulation performance as the
vacuum insulating material is impaired. Further, if the extremely short left fibers stick out from or fly
from the cut surface (end surface) of the core material, the left fibers may be taken in a vacuum pump
when vacuuming is performed 5by the vacuum pump which may cause the vacuum pump to
malfunction. [0075]However, by using long fibers (fOr example, fibers with a prescribed consecutive
length of equal to or longer than the sheet in the length direction or in the width direction) longer than
the length in the length direction or the width direction of the sheet for the organic fiber aggregate

making up the¥Bt&SHSRPRICTaTe ARIEins APRF At oaRe SRadicd st Bitome extremely short even
when the end sturface iS cut: t [I?]efor.e }qu?leeft alftillg%rs wtézl\{ig]leoz%lbout othgr orrg%gﬁg zﬂ}aers in the sheet and

. argmiZing appargtus ins17¢ a Storage compa .. .
do not stick out from r[ﬁ)y rom the cut surtate of the core materlagl, and there is no possibility that the

left fibers of thg, gare MalRHAB4e IsteavBdntheeratsuiace of theiexternal casing material, that
seal failure is caused and that the approximate vacuum state cannot be 15kept. Further, there is no

possibility thatrtfiersacubavippngp issdamagedchrdireraior eptibistpessibberto @bthincthe heat insulation
material, the electrostatic atomizing apparatus 200 and the refrigerator 1 havjnq high recyclability. high
insulation propestiitrsireBetuterve srs e tecats BERE highh'#eldbied'Shd using less energy.

[0076]Furthermore, ﬁgingﬁlon%ﬁt{gt rs ﬁor.ex mple, fibers. with a t%(fae?%rib%(lalti{:ZOconsecutive length of

onef .
equal to or Ion‘a}é)}lfﬁant?hé“iseengffh irection or the width %%c Ion 0 éms%eet) longer than the length in

the length diregfign, qr, he.wictbdiiecionobihe wheah pnibe.preane fiberaagigeate forming the core
material is also effective in a case wherein a vacuum insulating material with a hole is desired to be

obtained by patte¢naingphalriidyithing: vrihenconganateriatindng iBeapplitaidotoise a vacuum insulating
material using long fibers for the core material with a hole approximately the 41 same as the
electrostatic atSMiZiHeappAAYE P00 briatge Parit ensfdcabt 4t BBIHFANGPParatus 200 in size
for the pa{Bition wall 51 of sﬁora e comge%tttnent and

state due to seal failure 4s mentioned above, the vacuum insulating material should be
used not only for the electrostatic atomizing apparatus 200, and by using the vacuum
insulating material as a heat insulation material for performing heat insulation of the
refrigerator 1, it is possible 1o provide the refrigerator | having high recyclability. high
insulation property without the occurrence of seal failure, and using less energy.

15 {00771  inthis case, the cooling plate msulating 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
instalied by being embedded in the partition wall 51 of a storage compartment (for

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

25 10078]  (Making the electrostatic atomizing apparatus 200 into a kit)



to house the electrostatic atomizing apparatus 200 inside the hole. In this way, a refrigerator having
high heat insulation property and antibacterial property, capable of S5bacterial eradication and
preventing from drying can be obtained. Similarly, it is also applicable to house the other functional
components other than the electrostatic atomizing apparatus 200 in the hole of the vacuum insulating
material. Further, since there is no possibility in theAacuum insulating material using the long fibers for
the core material that the vacuum insulating material cannot keep an approximately vacuum 10 state
due to seal failure as mentioned above, the vacuum insulating material should be used not only for the
electrostatic atomizingfFparatiePotc serimsypaiiyuRee Rt MidimgPiaterial as a heat
insulation materigl for(performing heat 'gisulatg%rr].a fettrﬁvrﬁlriger%grmldnit i% ggessible to provide the
refrigerator 1 RSViAG Mgh Fety S aBnit  Rigl Tatiation property without the oecurrence of seal failure,

and using less, enarqy, FaI0QFZlindhis case. the caaling plate nswatingmalsrial 511 should be set to

have a predetermined size approximately equivalent to or larger than the size (for example, the
width-directiorr lengthianddiie bietghtidireatiarliengiydabifiehetbgonauctithg ipart 213 in the cooling
plate 210, and the cooling plate insulating material 511 should be installed by being embedded in the
partition wall 5hotha itepagenceh partihe FPgfai doeNamp RNt HeadatepatRt dbffpartment 2) and fixed,
and so on. The cooling plate insulating material 511 here shquld be embedded in the partition wall 51
of the storage EEMPARMS BTSRRI IBHEH ASTRRINE S S582 SIS Bl the same as or larger

than the size qf the soolingplale.insulatipg.maderial.ad & indhe.raanugllef the storage compartment

(for example. the refrigerating compartment 2). and so on. 25[0078](Making the electrostatic atomizing
apparatus 200:datguankdh) (47 exampih\HhShawe-abgvanihercaoingpateciasatatingwnaterial 511 (for
example, urethane foam or a vacuum insulating material, etc.) with the predetermined size including
also the circunfeisenpeliefbintidiealvcbnehebnnpigtoris 2iBserahefemsingpiatie 210. and the cooling plate
210 are integrally formeda(or formed together). or the like, 5into the kit component 512 as the separate

compon elrﬂ aﬁw&;ﬁaﬂg ngﬁﬁ'& &‘;Iiirq]%ethane or sealing a vacuum 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 aiso applicable
that the heat absorbing fin part 211 and the heat dissipating fin part 212 are separately
composed, and formed together to be the kit component 512 as the separate component

15 by intervening a heat insulating material or a Peltier element between the heat absorbing
fin part 211 and the heat dissipating fin part 212, which is installed in a detachabie
manner. By performing heat transfer forcibiy 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
insulating maserial 511 into the kit component 512, assembling efficiency of the

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



rear wall of the storage compartment, thereby assembling efficiency at the time of embedding and
fixing the kit component 512 in and to the rear of the storage 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 10component by foaming and filling urethane or sealing a vacuum
insulating material, gas such as air, liquid, a heat inéﬂlating 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 BIKREHHIPShER B> L osm st B s e HmiEBY SEARHY a heat insulating

material or a RellierSipmeRtpeleen e e AbsRING bl fht AN Gat dissipating fin part
chable man

212, which is installed in a deta ner. By performing heat transfer forcibly using the Peltier

element as descrbad dhaidl eoRReRaNeAbrae aasly ARpiRL NGNSt Gat ke sprayed without
performing special processing, etc. in a home electrical appliance such as an air conditioner, a

20humidifier aadyan replapuifirepa 087 Qilpmthes, biuftrmiheglcormpements§idthebtiranithe cooling plate
210, for example. the electrode holding part 220, the discharge electrode 230, the counter electrode
240, and & higfrgehedgespioiwar Seppyssronseychie BerEsgatrtothar Wit cooling plate

insulating mateflal 511, into the kit gomponent, 512, assembling effiiency, of the goplectrostatic
atomizing apparatus 20018 ncrease - AAdHEGRE v, When a performance 43 failure occurs in or at a

time of breakdpwnafthe, alectrosialic.Alamizing, ARRA RS0/ R Yrthadkiksarmponent 512 made up
of the components separate from the partition wall 51 can be detached from the rear wall of the

storage compasudsignijdacinggatiinaecomas sasyetan éplacermpoepalifithse tomepondémts: Further. the kit
component 512 can be easily 5detached at a time of dismantling and recycle of the refrigerator 1, and
the recycling effieierieap ibdnophogeliniswadp mapprtabl &tdba seraioasalim Msulating material using

long fibers for the core material with a hole, which is a imately the same as the cooling plate
insuIating?%atéf?éﬁgﬁﬂ%ﬁg?&iﬁ ?ﬁét %wse ok ﬁgg%é?ﬁe% ,%?tlllgi’éj el !

compor’fecﬁ?lgi e in Size than the cooling

plate insulating aferial E%%if%&lf&%n%@ifﬂ%‘M&ﬁl@%%é%@raﬁ%%gl%wem’ and to house the kit

component 512 or the cooling plate insulating materia _
refrigerator | having high heat insulation property, good assembling, dismantiing and

recycling efficiency, and antibacterial property. capable of bacterial eradication and
preventing from drying, and further, using less energy can be obtained.

15 [0080]  The high-voltage power supply part 250 (see Fig. 8) which may be broken
due to dew condensation or freezing, eic. when instalied inside the storage compartment
should be located as a separate component at a place where dew condensation or
freezing, etc. does not occur and, for example, should be connected by a thermally
insulated wire lead, etc. For instance, it is applicable that the high-voltage power

20 supply part 250 is integrated with the control device 30 installed in the upper back
surface of the refrigerator 1 or is located inside a contro} 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



511 wherein the kit component 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. 15[0080]The high-voltage power supply part 250 (see Fig. 8) which may be broken
due to dew condensation or freezing, etc. when instilled inside the storage compartment should be
located as a separate component at a place where dew condensation or freezing. etc. does not occur
and, for example, should be connected by a thermally insulated wire lead, etcFor instance, it is
applicable thad thenhiehy-bottaglasorhsre2osirepiynaitT s froeanteti ates itRae ©ontrol device 30
installed in the %J%%?r balck S r,c%clzlg of the refr.i&}?rator 1 %is located insidet corﬁrol device housing

¢, aplace W n contact-with an mside of a storage com a{maen fhro .
compartment \‘?v eih the COI’]]ZI'O eV|cem§b IS OUSECT, ana IS gonn ctea wi tlF%e electrostatic

atomizing apparaitis,RAQ0.0Y arGaRK ifﬁgkﬁ{j;rﬁéhﬁ%n- wirsleadyig,acappagtor so that the
connection can be simply released. The located place of the high-voltage 25power supply part 250 is

not limited to thewpdsinereatn partm entprefthe eortrakdeyiceh 4430, rand:mayibeuany place where dew
condensation or freezing, etc. does not occur, for example, a place which is on contact with an inside
of a storage cGAtrantmémtailnbinghyaimiresuienearwents arh e B eaking the high-voltage power supply
part 250 have waterproof property. or low temperature resistance, the high-voltage power supply part

5250 can be inPahkd iff A5y ErsrdGE CorHpEhtS ?ﬁ]é?éé’]ﬁ%%zrlgﬁ’?&érﬁf’&o $4Bi3E1] In the above, it is
described tht i, oing Al 2A0,A0EING 69000 HIAR g SR G re tegrally formed

(or the cooling plate 210 and the cooling plate insulating material 511 such as urethane, a vacuum
insulating material iBltaasadarmes: iogethendtadhe iieo mpamephhiddocheadbe separate
component. and 10detachably installed by foaming and filling urethane or a vacuum insulating
material, etc. doimeenettsmdpgakedifchprrednt itluidbatiteapirsttatingrenatadal, etc. in the void pans
214 formed in the heat conductinfg parts 213 of the cooling plate 210 however, it is also applicable that

the coolind air FReEH Pl BrmIRe R § e HEHRS 6) Tordstal IPHRENS 8 Uk tace of the cooling

plate insulating3 material 511 is also 'ncludq,d ig and 15 made inta the kit.camponent to be detachably
installed. In thist(iiv%{y%.ytﬁ’éc %Ségge%ﬁlnr?g is aé%siilluéﬁ e)a/ (lersﬁ%ae %lnr% i?latheecbbolingoair trunk in the area that

is made into the Kb(for.axanie: Rk aRRKINBIRY, thersame.size s the, Gerling plate insulating
material 511) a functional component that performs a predetermined operation such as a damper

device, a deodorbingdesiteha thacteiied sracidation evit ieatolios arcompdnatiekeding

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

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

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

25 (00821  Now, it is applicable to form a cool air outlet that blows cool air into a storage



20 replacement, such as a filter device, a bacterial eradication device, etc. that becomes ineffective
due to clogging and as time passes. the kit component 512 can be detached at the time of breakdown
or servicing, and services such as inspection, repair, replacement etc. can be easily performed;
therefore, the service performance is enhanced. and further, the recycling efficiency is also improved.
25[0082]Now, it is applicable to form a cool air outléfthat blows cool air into a storage 45
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 inventiSAPHRBERGO R filty TP FE RESRIPRASIRE S AU B SEFBRPRAE tdmizing apparatus 200
in a state of bging atached e cayer, uhich is nstaled Inhe (ergeraior dgescribing the
embodiment of the presenf Invention. [0683]in the kit component 512, at least one upper cool air outlet

533 or lower cggl@itautiehRtis,{ormeg-intbe caniingnaiate insuiatingmateral 511 in the lateral
direction or in the vertical direction of a cover 300 of the electrostatic atomizing 10apparatus 200.

Furthermore, thiexe shay Hewoneicraplunizhsigdeacoo 200 outiets b3kiandB324 tperecool air outlets 533
and lower cool air outlets 534, respectively. [0084]As described above, since at least one cool air
outlet (thesidedisbiisslebis BarEHAT32 dnaibpple coBPARItAELS8SEMd the lower cool air outlet
534) that cools a storage compartment (for example, the refrigerating compartment 2) is formed in the
kit 1500mponéﬂ¥e§3§f‘the cool air outlet that blows cool air for cooling inside of the storage

compartment Gggyhe faynedionhndnsialingdhekitsanannent a2 shereinhs electrostatic

atomizing apparatus 200 is provided in the partition wall 51: therefore. it is unnecessary to separately
form a cool airsauiatinsthie fpaltdioniyallcbnk @idbasietagecampdntment japreduction of an inner case is
simplified and the refrigerator 1 that is low
direction or in the vertical direction of a cover 300 of the electrostatic atomizing
10 apparatus 200. Furthermore, there may be one or plural side cool air outlets 531 and
532, upper cool air outlets 533 and lower cool air outlets 534, respectively.
{00841  As described above, since at least one cool air outiet (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 inside of the storage
compartment can be formed only by installing the kit component 312 wherein the
electrostatic atomizing apparatus 200 is provided in the partition wall 51; therefore. it is
unnecessary to separately form a cool air outlet in the partition wall 51 of the storage
compartment, production of an inner case is simplified and the refrigerator ! that is low
20 in cost can be obtained.
[0085]  In a case wherein a temperature controf over the cooling air trunk 50 1s
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

2
Lh

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



70in 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 25air trunk for cooling the storage compartment, it
is applicable to form a dedicated 46 cooling air trunkSfor the electrostatic atomizing apparatus 200 in
addition to the cooling air trunk 50 for the storage compartmiient.Since the dedicated cooling air trunk
for the electrostatic atomizing apparatus 200 has only to cool the heat dissipating fin part 212, a flow
volume of cooFartitshtFanfahefRyErtrbs s upemgirrread £ iR arcgdiing it ertAkg Ssuch as to provide

an air volume suffici or cooling the heat dissipating fin part 212 to a prescribed temperature
(approximatel HHE TEmHe A P TR S T Eir AED A Ao BSOS LB oY FEene. and the

temperature of fhe hieat abserhing finpasbedd hacamess lverhanthe amagratie of the storage

compartment, and moisture in the air inside the storage compartment can be condensed at the heat
absorbing fin park 28inantteanibeilappioxinatelyseesah toanstmalletithat auhialt of that of the

storage compartment cooling air trunk 50. Furthermore, when the temperature control over the heat
dissipating*fin pebtas topipyitrerabNplyiiatdReEe frovidag frshde dreirmibling airtlihk is unnecessary,
the damper device is also unnecessary; therefore, the electrostatic atomizing ‘gj%p] ratus 200 and the

refrigerator 1 tHat BFECTERR KRS ET R R T8 R AR SRR B YR8 P P55t BRI W, the counter
electrode 240 (g coynter. gropnded glgctade).formed afan plasihically-condyctivg.material (for

example, a conductive resin or a conductive metal, etc. that is resistant to decay and the like) is
installed in a placer appasediRihaedisthaigeelpalieticed3ndinaspredeterminedclearance (a
predetermined clearance F in Fig. 8, which is set a clearance of approximately 1 to 10 mm. for
example, so thét sveltagamsamaob bfficiaiatsedptickint aprdraipoinars dpplyngsanthrat energizes the

discharge electrode .
approximately equal to or smaller than a half of that of the storage compariment cooling

air trunk 530, Furthermore, when the temperature conwrol 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 | that are fow in cost and easy to control can be provided.

15 [0086]  Now, the counter electrode 240 (a counter grounded electrode) formed of an
electrically-conductive material (for exampie, a conductive resin or a conductive metal,
ete, that is resistant to decay and the like) is instailed in a place opposed to the discharge
electrode 230 via a predeternnined clearance (a predetermined clearance F in Fig. 8,
which is set a clearance of approximately | io 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 instalied adjacent to
(adjacent to the side surface or adjacent to the top or bottom of) the electrostatic
atomizing apparatus 200 inside a high-voltage power supply part 250. In the counter
electrode 240, a counter electrode opening part 241 (for example, a through hole) for

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



230 and the counter electrode 240 to generate nano-size mist is installed adjacent to (adjacent to the
side surface or adjacent to the top or bottom of) the electrostatic atomizing apparatus 200 inside a
high-voltage power supply part 250. In the counter electrode 240, a counter electrode opening part
241 (for example, a through hole) for 25spraying mist is formed in a position opposed to the protrusion
part 231 (the tip section) 47 in the discharge electréde 230. In the diagram, plural counter electrode
opening parts 241b. 241c and 24 Id are formed in the counter electrode 240 at the positions opposed
to the plural discharge electrodes 231b, 231c and 231d, respectively (see Fig. 6). [0087]In the present

embodiment, A& GEANGS SEefradd 23T fHHEH T8 SR BBLRrSA SRSR&F&Ufar cylindrical shape
made of foam metal with2:tes:dimeRsioReLasl.palie s Mgl gore diameters of
fo r

approximately 1 n (pore diameters of 50 to 300 m preferably, and 50 to 150 urn, more

preferably) ang,apygiflage. Qb anRiEna ey 60:1e, 909 (prefarably (R 19:80%), and the protrusion part
231 has a shape (for example. an approximately conical shape that tapers gradually 10toward the

counter electrd@s 240)lintwhick:ithenbniitepichs (belcomeksrok|B3gratualy iowima phased manner
toward the counter electrode 240, wherein the amount of water absorption is large and capillary force

is large, afd WRRIRX{PAUER Si5Rerss pdical abtPrompdea Barenrab it HpisidmE e r as conductive

material, and an electrlcaslughjgrent can he easil dlsgpartgiedrgx%rlpa%%gqg rt1E}os&)coné(;:'nrjetlonaI ceramic

. ngt struc o, s Lan wi ore d} 1ers 3
porous materlaFor a flqgconventlona me aﬁlcroda;l?ﬁere?or , water reaches sﬁ?flmently to the end of the

protrusion partZ3.Ln arsRskine. fradangthakiing ib iakastpiRanrsige.mist is generated can be
shortened, and nano-size mist can be generated and sprayed instantly after a voltage is applied.

Further, since thidageléaggoamieefficierttly qophedytietandtintdfitinamossite mist generated can be
increased, which can sufficiently moisturize 20inside the storage compaiintent, a room, etc., and has

an advantage Mabparctbaral e Al SRr GEBHER SR dahrridbriarpa Fofybe

10 toward the counter electrode 240) in which the end tapers (becomes small) gradually or
in a phased manner toward the counter electrode 240, wherein the amount of water
absorption is large and capillary force is large, and which are shaped so that electricity
can be efficiently 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 sufficiently to the end of the
protrusion part 231 in a short time, the length of time it takes until nano-size mist is
generated can be shortened, and nano-size mist can be generated and sprayed instantly
after a voltage is applied. Further, since the voltage can be efficiently applied, the
amount of nano-size mist generated can be increased, which can sufficiently moisturize

20 inside the storage compartment, a room, etc., and has an advantage that bacterial
eradication and decdoerizing can also be performed.

[0088]  Furthermore, in the present embodiment, since the discharge electrode 230
and the heat absorbing fin part 211 of the cooling plate 210 is separated from each other,
and the discharge electrode 230 and the heat absorbing fin part 211 of the cooling plate

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



[0088]Furthermore, in the present embodiment, since the discharge electrode 230 and the heat
absorbing fin part 211 of the cooling plate 210 is separated from each other, and the discharge
electrode 230 and the heat absorbing fin part 211 of the cooling plate 25210 are installed via the
predetermined clearance Z. the degree of freedom of the shape 48 and the location of the cooling
plate 210 or the discharge electrode 230 is increaséd, the shapes and the locations of the discharge
electrode 230, the counter electrode 240 and the cooling plate 210 can be freely set in accordance
with a structure of each home electrical appliance, such as the refrigerator 1. an air conditioner, or an

air purifier, an@dibrsgsadnshecariaa - St disthegtoriesmy afbartiasodthat is compact in
size and efficiei?t in a ctgrr'iantce Wi{%ﬂbf? rk]}ome EL%%Hei qu gglggeer.e!él&\/gaeaﬁ{)oarnghe clearance Z
I'J,((éi & 1oCa IOIE](-) eo Sﬁ]éﬁ‘%ﬁ =] C%% . 3

between the ISWEr end surface eat absorbing fin part 211 and the top surface of the

discharge e'eQH@&%a%%Q;a%éQ@@&lﬂ&'ﬁg&r}%&w@m@e& haischataest betwess the lower end surface
211Y of the heat absorbing fin part 211 and 10the discharge electrode 230 when a voltage is applied

between the disahargepplasteoden23thandithaoountesiaiestiocer 24 6ninicpstdie. widerein water droplets
are attaching to the surface of the discharge electrode 230, it is necessary to ensure a clearance
where an &lecitii raspieiptis et disehareed cteninaertaatd i opielPaie attiching to the surface
of the discharge electrode 2303and the KFrgdete mtirneqacl grane,\% “g,hoyglgthtée 15preferably equal to or
larger than 4 M “EGIRAEP S08R A ShES WateF 1S BecamUratéd over the discharge electrode 230, an

electric current is,not.discharges Reweanihe.disahases.alerindR238:And the hgat absorbing fin part

211, which is a water supply means, when 4 mm or larger predetermined clearance is ensured, hence
there is no profaleny; hmnevehsiRc@n-Rlacific2eursant is Mssiikelyrtonds discharged when water is
20made not to accumulate over the discharge electrode 230, it is also acceptable to prevent water

from accumulatissyarBesdtisoredn thedistsrzad syfatsd fof cHHfidiers Atertinedirode Roldidg part 220 so as not

to accumulate water in a part forqholdihng the dischar%eé-:-il)ectrod 2 Oiilralrtggle%ltgzocgrode holding part 220
by formint’an BEERIG & AHEHE P LS AR EF AL 8PS e AR 1 O°GF

]
0es not attach to of accumulate on the surface of

the discharge sleclrode 230 @2RPRRRE% Ne:RakARPQERING JiR Raft ZLIniRsdhe.water supply means,

(oritis also
surface of the discharge electrode 230, it is necessary to ensure a clearance where an

electric current is not discharged even in 2 state water droplets are attaching to the
surface of the discharge electrode 230, and the predetermined clearance Z should be

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

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

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



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

Furthermore, 3fReRSHQISRITEIEHEHFPOde baldHHPPire ORI R EFTABCSTIE of the protrusion part
231 is, the moretatgblé/tg vglrit:a%grgnoglﬂ btgeadps]g}’iedéb chéggg%%adl%%rgagt ¢ er%ok)gnstabr{y discharged, and
n cal'w SET W

. . fv (4) 1 %ﬁ:a . .
nano-size mist forme a radi hich'is s e an ose particles are unfform in size can be

continuously spraved Rl gsoetalednbigte oindbaRiesanhembpMimantJie profsion part 231 (an
end shape) of the discharge electrode 230 is formed into an approximately 15conical shape, and the

counter electradier24bcis formeesvint garfoapgiaxin diely:sim ilershapeas pae shape of the protrusion
part 231 of the discharge electrode 230, having an approximately circular opening (perforated) shape
(a counterfelestrorEly s R D AP 40 chand Bribl 1916 15 SR IPRAShEPEBME protrusion part 231 of
the discharge electrode 230, in which case the predetermined clearance F (distance) is approximately
201 mm to 6 MHYSHATE F5FEYE 3 be efficiently applied for generation of nano-size mist. The

predetermined gearangg £ shquld be aprreimately & R G émﬁgral%péme cannot be
efficiently applied and the amount of nano-size mist generated is reduced when the predetermined
clearance F isa0dargRa@s SN predetermined clearance F (see Fig. 8), and to easily perform
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 current can be stably discharged, and nano-size
mist formed into a radical which is stable and whose particles are uniform in size can be
continuously sprayed and generated. Here, in the present embodiment, the protrusion
part 231 (an end shape) of the discharge electrode 230 is formed into an approximately
15 conical shape, and the counter electrode 240 is formed into an approximately similar
shape as the shape of the protrusion part 231 of the discharge electrode 230, having an
approximately circular opening (perforated) shape (a counter electrode opening part
241) larger than a cross-sectional shape of the protrusion part 231 of the discharge
electrode 230, in which case the predetermined clearance F (distance) is approximately
20 [ mm to 6 mm. and a voltage can be efficiently applied for generation of nano-size mist.
The predetermined clearance F should be approximately | mm to 6 mm since 2 voltage
cannot be efficiently applied and the amount of nano-size mist generated is reduced
when the predetermined clearance F is too large or small.

[0090]  Here, the discharge efectrode 230 needs not be in an approximately coiummar

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



[0090]Here, the 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 50 discharge electrode 230
can efficiently receive dew condensation water dropping from the heat absorbing fin part 211 when at
least only a portion to receive dew condensation water in the discharge electrode 230 is in a tabular
shape or a recessed (depressed) shape, it is possisié to supply nano-size mist stably using dew
condensation water for 5 production of nano-size mist without wasting the dew condensation water.
Especially when the portion that receives dew condensation water in the discharge electrode 230 is in
a recessed (d6pre¥eedlratndpatsansfEcipiy et doue S RIBMEE, HerriPsdsHe the dew
condensation vﬂ\{aher,( PLen%le ittjs E%s [ Iea)to rteisoltvellaagk (r)tf de}i",&%ﬂg Q‘ga{t)iog water, and further the
electrode holdify FaA220"18 UhKE et 8 can'be Féducad iR Size, and 1othe electrostatic atomizing
apparatus 200.and;the.alrgeratard.ayHehs s inminsest-nighikialiahipsaad simple in structure, can

be provided. Further, in the present embodiment, when a state wherein water is not supplied to the
protrusion parkiigd, bys adengigh apliatcloggingdaibie disgldavgeelesirode:233wmccurs, or when it is
considered that water supply declines to a state wherein spraying mist cannot be performed, it may
15be applitabksad¢ienséaapotiermistéhdis chsiiaete det ses osuiop et in regtdsent embodiment,
since foam metal with a three-dimensional net structure, $ughré S itaniL{m wétgh pore diameters of

g

approximately 1R7 4P E Bt A" (BB S LT SR8 U RTHY 368 g 15 EPABR S SHa6 615" 150 pin more
preferably) and, 3 ¥0idage,0f ARRAWIMAMRY:E942.99. Al Rref6 iRbbcAIA.AQiS used for the

discharge electrode 230, capillary force and 20 force of supplying water are large, and generally dew
condensation waiesdkapRiRoWwE mine: M aipobady parbR32.af thesdisahrigeialeattade 230 does not
accumulate in the main body part 232 of the discharge electrode 230 since water is sent to the tip
section of the prdtiurtianbp aleczsde irvldishpmnt Hids Inowwessar, cheaphe detesahinaigeciddrance Z is formed
where an electrical current is not discharged between the disch%r{%e electrode 230 and 25the water

supply m&Ans €6 T stEn APREHARPRBAY SRS AThCRATEF AL nitabeLeily s Pt

highty reliable, and simple 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 to 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 foam metal with a three-dimensional net stracture, such as titanium
with pore diameters of approximately 10 to 800 um (pore diameters of 50 to 300 um
preferably, and 50 to 150 um more preferably) and a voidage of approximately 60 to
90 % (preferably 70 to 80 %) is used for the discharge electrode 230, capillary force and
20 force of supplying water are large. and generally, dew condensation water dropping over
the main body part 232 of the discharge electrode 230 does not accumulate in the main
body part 232 of the discharge electrode 230 since water is sent to the tip section of the
profrusion part 231 in a short time; however, the predetermined clearance Z is formed
where an electrical current 1s not discharged between the discharge electrode 230 and

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



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 a voltage 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
deterioration, EtEaesipalfiabpis st Afdhamaesogn Eohstittimee slsotoriscoaf of a storage
compartment, and Eo%ide tthn% gﬂ}r}i%erator 1 Jhat i?ﬁj}ygril%rﬂgg .Qighlx—reliable .and thﬂat does not affect

recess ape fo € main. body pari afc 1 1s not discharge . ..
the human bod‘i/, Which €an spray nano-size nfist that can ofﬂer sterlization and bacterial eradication

effect. [0092]The.cavaE 3RQRPLRVIARE I50tha frothartiaes aflhealacirastaliatomizing apparatus

200, which prevents a user from direct contact. The front surface cover 300 15is attached so as to
cover the coolipglptiein fihéelasi oderhal dirigpait: 220 1thd-disdaange electrode 230 and the
counter electrode 240, etc., and one or plural openings (for example, a front surface opening part 515,
a side surface Bpning/diiaabyhyiecieltinagranmsyd an apperia eace sBRin g Tht shown in the
diagrams), or a lower surface opening %not shown in the di rams%?lrwhi%h are openings with

approximate siy& {HEEEPo BB PRy ARG E 1B I RP AT S AR RTAIE

ofmed - the front surface or the

both side surfages g GOMES 200 AR MRS UM IRMatRIN0INANGSIFENISt is sprayed inside a

storage compartment (for example, the refrigerating compartment 2, or may be any storage
compartments}dhikeughhonearcplu alapenings:thabardifarmednn iffeccmvaindboilow. by forming one
or plural front surface openings with approximate sizes that 25a user cannot insert a finger therein in
the front surfagesvinefilprrdiesnfdoeriaritthetiorfegsidgomponents 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.

[0092]  The cover 300 is provided in the front surface of the electrostatic atomizing
apparatus 200, which prevents a user from direct contact. The front surface cover 300

15 is attached so as to cover the cooling plate 214, the electrode holding part 220, the
discharge electrode 230 and the counter efectrode 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 mist is sprayed
inside a storage compartment (for example, the refrigerating compartment 2, or may be
any storage compartments) through one or plural openings that are formed in the cover
300. Now, by forming one or plural front surface openings with approximate sizes that

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



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 compartmlent. [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
inside the storatféceamysirefibntowndOflfierosible sy Date erppktatietate Midmigiapparatus 200 is
provided in an superior section, atomization can be performed from the upper part to the down part
et(%?/ il gz the si ihe Upper pa

inside the stor¥J& ¥BHIPSHALH R P SR SP BT A S eS8 inSide the storage

compartment, hence MISLALARNNSFE: RV FESfoRAR SRrayackiapRigXimately entire area inside of

the storage compartment. Further, by providing the electrostatic atomizing apparatus 200 in the
15back adjacgnbds thessidaisuitacesalitheauperiopsectinen ik pheiteain fooadeplsage of the inner
volume of the storage compartment (for example, the refrigerating compartment 2) is made possible.
[0094]Sinde tHedsidbs et tids.baide ofrthrs oppewehcitiiraabastioragye Comipastnest (for example, the
refrigerating compartment 2) located in the su]perior section of the 20refrigerator 1 are considered as

places which Y& HOREAGR s e RiHRRYNE Hgle e iRt P d¥sF t8'%each, and to see
and store a storage item. thergin, by providing, ihe. /Ieciros plic,alemizing2PRaIRR#S 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 superiorsgactiomael tharstomas somatnenk.-os tha bagk efibeaupper suidace in the superior
25section of the storage compartment, an ineffective volume (dead volume) unlikely to be 53 used
inside the storafj@demippartviggticate be sised effoptivedy:. indrafthe, feterial eradication and
humidification inside the storage compartment can be performed without reducing the inner volume,
hence thé YefriEFEteite #oaEaRRBER W AANTPERLSh AreSRRRYS HINE- fiINEr Wit 1arge inner volume

can be Obtameb%'performed 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 entire area inside of the storage
compartment. Further, by providing the electrostatic atomizing apparatus 200 in the

15 back adjacent 1o the side surface of the superior section in the rear, broader usage of the
inner volume of the storage compartment (for example, the refrigerating compartment
2) is made possible.
[0094]  Since the sides of the back of the upper shelf in the storage compartment (for
example, the refrigerating compartment 2) located in the superior section of the

20 refrigerator 1 are considered as places which a user does not use much since the places
are difficult for a user 1o reach, and to see and store a storage item therein. by providing
the electrostatic atomizing apparatug 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 superior

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



[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
uppermost pan of the 10refrigerator 1 is difficult for &3user (especially a housewife, a child, or an
elderly person, etc. who is shorter than approximately 160 cm) to reach and use, and likely to become
a void volume; therefore, by providing the electrostatic atomizing apparatus 200 in proximity to the
back of the supesddrsidschiosionaheenperesiralt Mosedelferyeelth@apren.detseadides or the back of the
center in the superior section in the upper shelf) of the 153toragce compartment for example, the

refrigerating cSTABSTHIAE By A8 BRAP L B8TE TR T RA A ASTEES Unlikely to be used inside
the storage comppariment;can he.used.eliacively. Rﬁ%@‘rﬁ@ eradicatian.and hyudification can be

performed inside the storage compartment without reducing the inner volume, and cleanliness and
freshness can ha kephebeRcerihsfaffigerato inhamithumdarg@dnpaimv@lume wherein freshness is
20retained, and which is highly reliable and capable of improving the shelf life can be obtained.
[0096]Further, I0995lacifgrhalbledtro siatidratomizing lappsratud 20@1nahelvaekiasesdr  the center of the
superior section in the rear inside the storage compartment, it is possible to spray mist of nano-size

particles efficictf/ PRI &L fediFSIIE tHeDBvashige Fatst st Storage compartment) only by

installing one ezl%;%tggrsnt%&? 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) focated in the uppermost part of the

10 refrigerator 1 is difficult for a user (especially a housewife, a child, or an elderiy person,
etc. who is shorter than approximately 160 cm) to reach and use, and likely to become 2
void volume; therefore, by providing the electrostatic atomizing apparatus 200 in
proximity to the back of the superior section in the upper shelf (for example, the back of
the sides or the back of the center in the superior section in the upper shelf) of the

15 storage compartment (for example. the refrigerating compartment 2) in the top shelf. the
void volume {dead volume) unlikely to be used inside the storage compartment can be
used effectively, bacterial eradication and humidification can be performed inside the
storage compartment withoui 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.
[0096]  Further, by placing the electrostatic atomizing apparatus 200 in the back near
the center of the superior section in the rear inside the storage compartment, it is

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

-2
L

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



54 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 the 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¥an 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 cover 30PBiziARABRBEHS 3Mtic 2R IN G KBTS SPORY, THRUE it 8T&¢ible to provide the
refrigerator | thf?(;[ can gffecti eley 1Be[form br?cteriag gg%g)iﬁa%ogbar}d humidificati%r;tin the whole area

. . ont suriac QOWET surtace, 51 . THNG OPENInEs, . .
inside of the storage compar%ménf, Wheren freshness is Tetained, and Which is capable of improving

the shelf life ang Iowin.cost caRhesaiaingd J9hiuwnvhen flamuahie assesolflammable

refrigerant (for example, 15hydrocarbon refrigerant (HC refrigerant), etc., and for example, isobutane,
etc.) that is flammablexand-hnaviel-thanagir ismzed fpsaedrigtanttot besugedninsiéesefrigerating cycle,
only if the high-voltage power supply part 250, the discharge electrode 230 and the counter electrode
240 of the ®elecssiatitomdinEkat SpisaanidRODRIFa HIAEYGH BapBrBPREeEnsls of a storage

compartment (for example, the refri%eratin?_ compa%r(}men 2022 Iocalggd in the upper part (for example,

the superior se&lIh8t PRI ORISRt IOCUtSE NS BRI R Bofion of the refrigerator 1).

even when the [efiiagiaptissaked e lrokad JanyBeRle EfuaaranLaags gakfll the refrigerator 110

the electrostatic atomizing apparatus 200 placed in the superior section of the refrigerator | or it takes
time for the leaked; flaggablng efsige atbo: fillthe raidgemipps Sk ftodthel elettwastatic atomizing

apparatus 200 placed in the superior section of the 55
surface of the cover 300 of the electrostatic atomizing apparatus 200.  Thus, it is

10 possible to provide the refrigerator | that can effectively perform bacterial eradication
and humidification in the whole area inside of the storage compartment, wherein
freshness is retained, and which is capable of imbrov'mg the shelf life and low in cost
can be obtained.

[0097]  Now, when flammable or semi-flammable refrigerant {for example,

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

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

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

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



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 refrigerant, 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 electr@static 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 10confritigeraiee \vikne b lvakrd tHrewabissehistrmpl idgsuiss b 2rHafdibi&ein the present
embodiment, in 1(%rdertto ert_]raket thle size arcg_f hreE Ogeomgr Iat§at2019 'nattf;esalteg%qﬁdﬂrlection as small as
possible, the Iéﬁg Yin the 81@&‘5’ direction (for examp e,l%ﬁe drep Irection size 211L of the heat
absorbing fin paft.gl 1hivikig:18) inrediaed yhileibesizs imryesticakairgstianEhe upper and lower
length direction in Fig. 8) or a horizontal direction (for 15 example, the width direction size 211K in Fig.
8) of at least ongriptihe badt-absariing 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 absorbind#¥fart Parthén BideraynmatFrecremt ibadddirireciion Yahgtitksirestisosr at least one of the
heat absorbing fm part 211 and the heat dissipating fin (part 212 in th cooling 20plate 210 smaller

(thinner) than & TSRS BX RSP Gige R TR IR TERYA GiPSEH¥A N Fig. 8, or the width size

211K in Fig. 9).ntheyericaldireghion denath directinpdanbihgpriz onialdi geliog (width direction), the

size of the cooling plate 210 in the depth direction is made as small as possible. For example, in a
case of the heahabsahingifimpact?11n sinceasthande pih-difes ionsizmpidhe analiag plate 210 can be
25made small by making the width direction size 211K large and the depth direction size 56 211L
small, the depthidiraetiorriipngd b tide eldetvbbraticragormiintrsph dtisa206! an be made small, and the
electrostatic atomizing apparatus 200 that is compact and thin can be obtained. Similarly, by making

the width direcfiBH et MarEi R URp e ATrdltiBPSITRIS mARCHEEiA e est dissipating fin part 212,
the depth directiop siz ﬁan 5?‘?{5”1%‘ %[ﬁsg‘z”e’ LG !%e%&%%%tl% ALRIFNGARPALAtUS 200 that is

small and thin can be obtained. [0099]When (a part of) the cooling air trunk is provided in the partition

wall 51 (heat ingriatingovall, ethetearnuitaeaipidng gide sxfaces aptheisigmgecompartment in the

211L of the heat absorbing fin part 211 in Fig. 8) 1s reduced while the size in a vertical
direction (the upper and lower length direction in Fig. 8) or a horizontal direction (for

15 example, the width direction size 211K in Fig. 8) of at least one of the heat absorbing
fin part 211 and the heat dissipating fin part 212 of the cooling plate 210 is increased.
That is, by making the length (for example, the depth direction size 211L of the heat
absorbing fin part 211 in Fig. 8} in the front-back direction (length direction) of at least
one of the heat absorbing fin part 211 and the heat dissipating fin part 212 in the cooling

20 plate 210 smaller (thinner) than the length {for example, the size in the vertical length
direction in Fig. 8, or the width size 211K in Fig, 9) in the vertical direction (tength
direction) or the horizontal direction (width direction), the size of the cooling plate 210
in the depth direction is made as small as possible. For example, in a case of the heat
absorbing fin part 211, since the depth direction size of the cooling plate 210 can be

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



refrigerator 1 On a case wherein such as a recession that houses at least a part of (or 10 whole) the
electrostatic atomizing apparatus 200 is formed in the partition wall 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$in part 212 of the cooling plate 210 inside the
cooling air trunk lateral 15to the recession, and locating the heat absorbing fin part 211 inside the
recession or inside the storage compartment, it is only necessary to provide the cooling plate 210 of

the electrostatid BtsHikiHg SpPtsttionoe M e ey tarirneipPrRE Cdh Yateral to the recession

wherein the elgggost iC ag&(%hrggéggosatgt%%%tnuzsl 200 ias}arglcl)s %%dth ansdcgheret ia% {g]ghrgggld to provide the heat
dissipating fin par? HY 1A% Manner to pene fate The partition JowalrS i the 13 of the storage

compartment g, g, Aepth lieelion, hinngRssembeand in3alilinn «Rigyaen be easily performed. In

this case, the heat conducting part 213 should be provided in a manner to penetrate a heat insulating
partition betwesndhe seeessionsandiheodokipgial finmk, candihehedtiradsosbingdin part 211 and the
heat dissipating fin part 212 should be installed so as not to line in the depth direction of the
25refrigerator e padetemiheas threclisteltalic enorngicpmerivg 1oh Bitdctibn)6f the <57 refrigerator, in which
case, the heat absorbing fm plate (the heat absorbing fm part 211), the heat dissipating fin plate (the
heat dissipatin&ﬁﬂ%ﬁ‘ZlZ), and the heat conducting part 213 can be installed by making the lengths

in the vertical diagiion ghe, ey lieaiian,ale aR! @i inihe ARUHANJRYGISA Adp increase the heat

transmission area, 5and by making the lengths in the depth direction (for example, the width direction
size 211K diregtioniak thaeat-absanking dimpad2dticshertiOiaeld henphovadmdescribed for the case
of applying the electrostatic atomizing apparatus 200 to the refrigerator |, whereas the electrostatic
atomizing apparaitesse200 @f thesprosent sSwanticrreaniskabpliettHetsoniprtofitee refrigerator 1 but also
to a home 10electrical appliance and an appliance, etc, such as an air conditionedr, an air purifier, a

10 “whole) the electrostatic atomizing apparatus 200 is formed in the partition wall 51 an
(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

15 to the recession, and locating the heat absorbing fin part 211 inside the recession or
inside the storage compartment, it is only necessary to provide the cooling plate 210 of
the electrostatic atomizing apparatus 2({) in the cooling air trunk in the direction lateral
to the recession wherein the electrostatic atomizing apparatus 200 is housed, and there is
no need to provide the heat dissipating fin part 212 in a manner to penefrate the partition

20 wall 51 in the rear of the storage compartment in the depth direction, hence assembly
and installation, efc. 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 Hne in the depth direction of the

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



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 destribing 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 20view of the electrostatic atomizing
apparatus 200 s{rgeniatsraiescaserbe deabtbohine Rnglassteide sbtabiafBrmising hpparatus 200 as
shown in Fig. ]thAé describin% %emb%\clle\:li eny, of the presen lrﬂv%&l&gh%g 16 is a sectional view of the

, t
electrostatic af0hi Ay SpBanE S5 AR IR AL 8%t 558 LB RSN electrostatic

atomizing appgraiis 20025 sNRWRiR&ig. d414esciibing e gnRegimentpiithe present 25invention.

and Fig. 17 is a diagram for describing a state where a feed-water means is 58 provided in the
electrostatic airizin@appa@iisi2 e adaesckibing dha enbedineahet thaspiesentéavention. The same
signs are assigned to the similar parts as in Fig. 1 through Fig. 11, whereof the explanations are
omitted. [CPLO2} tyendking Bnisnghe b lde dershaticcariiziguaplpdbatyis R d@eedrsisss of the 5 discharge
electrode 230, the counter electrode 240 and the electrode holding part 220, and the discharge

electrode 230 %1H(§f?‘l§’°&'8&ﬁfé‘?eé1‘éaéﬁl%§8@i%6"é’?&%U%?:Fand installed in the electrode holding part 220
so as to form gpegdetermined.clearancs MhgSleaansayimiar o Re.glearanss.r in Fig, 8). The

discharge electrode 230 in an approximately T-shape is formed together by the main body part 232 in
a parallelepipegfgattadrangil@refrigerator 1, whereas the electrostatic atomizing apparatus 200 of
the present invention can be applied not only to the refrigerator | but also to a home
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 exampie of the electrostatic atomizing
apparatus 200 will be described.  Fig. 12 1s 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 mvention, 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 elecirostatic
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



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 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 P$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 appro®isvadedyiche elrsersts dunans senertie Prostrsibng b e bamsat8htleto be provided from
the middle of the main bod!}/ p%t 232 in the axial diretctt'on in. manner tg.zq%%tru}ge at the
approximatelyPFGFt ANGFE Rith TESSBE A IETAL ARSI SR A=Y Be 1 a'colifhnar shape (or a
conical shape}qggtlh,Qvgggggﬂ%%%%ﬁga&g(j&mlapproximately 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 thipmeetowar chihiegiractinnepEthaco uniarietesiiada 2400 cAdditiehadly, one or plural
25protrusion parts 231 may be provided. 59 [0103]Here, as shown in Fig. 12, the main body part 232
of the dischargésdprsetdue 28 Nabertangtialtpare dfaindifactiorrofeloldmaet? ©F X3 and a thickness of
X4. Further, the protrusion part 231 has a protrusion length of XI, a width of X5 and a thickness of X6.
The length XZaBTPfheedfﬁcgﬁ’igﬁ85&“63?@%%@?5 BRYEFTR SRS %Hﬁfﬁ&i@o@%&sﬁugé;usion part 231, and

the ratio of X2.liyided R J6h e JaH0RL2 AdINSX) Ipieerabley hen g ato is equal toor

larger than 4 but equal to or smaller than 20 since it'is readily processable. and further, an amount of
water supply fepnndhe maisRadyHiari233. torthaipatgdsienpast 28k is lppgaaadnd,a time for water
supply can be shortened (desirably, the ratio of X2 against XI should be equal to or larger than 6 and
10equal to or JhskdbeistFrametiSoghtise iy ibavelinhatyrendin ivemsidisatiord ddysroresiing efficiency,
intensity, the amount of water supply, and the time for water supply. If the ratio is too large, the

intensity §8ts RETORPRPRITRAED SR heRbi A SHICRRER ST S YRR SHIERS Body part 232 and X6

of the protrsion PRI S SR @ 'Ag5-SLARAIUIBAIR ana B, BI,RINGG water can be supplied
to the protrusion 5grt 511 a

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 2 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
approximately circular cross-section, and the protrusion part 231 has only to be
provided from the middle of the main body part 232 in the axial direction in a manner to

20 protrude at the approximately right angie with respect to the axial direction, and may be
in a columnar shape (or a conical shape) with a cross-section surface in an
approximately circular shape (or an approximately circular shape). That is, the
protrusion part 231 may be formed in a conical shape or a pyramid shape, which gets
thinner toward the direction of the counter electrode 240.  Additionally, one or piural

25 protrusion parts 231 may be provided.



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 Xl is 3 to 7 mm, X2 is 30 to 80mm. X3 is 4to 7 mm, X4 is 1.5to 4 mm, X5 is 3
to 7 mm. and X6 is 1.5 to 4 mm. The discharge electrode 230 in the approximately T-shape can be
produced by cutting seated 20foam metal such as tnium, etc. with a thickness of approximately 1.5
to 4 mm by a press working or a laser processing, etc. [0104]As shown above, the discharge electrode
230 is formed of foam metal having _a three-dimensional net structure, consisting of the main body

part 232 in thd Yfdbroxieeetysperamelipibedre Hapd et it 2ppro AR AT #EfA%: shape which is
25elongated n%tpgz axiarliéilrection, crild tpe p%%#sio.gttﬁ)z;}rkgsldinﬁ@ggrgﬁmtely 60 parallelepiped
as a 1o 10 an axia ecton o iC.E‘IWI ) and a le mi 8

shape or the approximately conical shape w protrudes from e of the main body part 232

in the axial direghon iWareling ﬁaquwm%t ki RRgIRtoxthe wxialdixectien of the main body part
232, and which is shorter than the length of the main body part 232 in the axial direction, and is

integrally formextinith dhedbnetialbedyXart R32awbaheterviaics attashiag te deetsdiface of the main
body part 232 is supplied by capillary action. Thus, it is possible to increase the surface area of the
main body partf2B2pramgieamen WaterddhnTe siipprdied & plo tRidAf Part2 B4 by capillary action

from water attaching tQ the surface of the main bod rt 232. [01051Further, when water is supplied
by capillary actiGHTPETITRE MK SIAY° Bt “2%‘2%%8?“{‘ S s O

etp Sé&ctioh of the protrusion part 231 in the

opposite directpri {0 the COUNGLEAIRAIOIR A S IRCEINRRIAIHS APRRH AR ISAFOVided from the

middle in the axial direction (an approximate center in the axial direction) of the main body part 232,
the main bodyyoaytpig: dprdegd piarnon(far examples. the fitstdnaindadyppari2a3¢ and the second main
body part 238) with respect to a protrusion position of the protrusion part 15231, water can be supplied
by capillary acthorremsdlidesinadiniontivart ¥ Bdefronisboplires 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, the intensity gets too low). Further, ii is preferable that the thickness
X4 of the main body part 232 and X6 of the protrusion part 231 are within a range of
approximately 1.5 to 4 mm since water can be supplied to the protrusion part 231 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.
X3isdto7Tmm, X4is1.5w4mm, X5is3t07mm, and X6 is 1.5to4mm. The
discharge electrode 230 in the approximately T-shape can be produced by cutting seated

20  foam metal such as titanium, ete. with a thickness of approximately 1.5 to 4 mm by a
press working or a laser processing, elc.

[0104]  As shown above, the discharge electrode 230 is formed of foam metal having
a three-dimensional net structure, consisting of the main body part 232 in the
approximately parallelepiped shape or the approximately columnar shape which 1s

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



(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 20or the second main body part 238 does not function due to
clogging and so on, the other part (the other) (for e¥dmple, the second main body part 238) can supply
water to the protrusion part 231, hence it is possible to supply water stably to the protrusion part 231
over long periods, and to obtain the electrostatic atomizin aratus 200 (the mist spraying

: . g ap
apparatus) wHiERIde s P s PRaADPESTRGHHY ?ﬂ?ﬁab@é?ﬁwggﬁgb‘?%%%ighly reliable. 61
[0106]Further, electrostatic atomizi arat 00 inclu s&afbéin Jneans 260 (a pressing
R R R R S B AR

means) whereIP)y e arge or the counter electr 40 that'is housed in the

electrode holdipgRath2AGi9i8eas 88He And hiRldhy the glechers heldingaat 220, and at least the
electrode holding part 220, the discharge electrode 230, 5the counter electrode 240 and the fixing

means 260 aresnptegfralynbormed garlis nikihcarpdrett, \wmnichimemdialedten witvdit surface (for
example. the side walls, the rear wall or the partition wall 51, etc.) of a storage compartment in the

case of the refAigjePatymart Bt ArfapirRisecshedcan 2if BaRRRSF sinde the electrostatic

atomizing appara%ye% EOO iﬁégrovided irﬁide.a chassis éon ado nstrrf(@aag\arrz‘gr sid?thélOetc. of a filter with
0 c

. [H ca action. us, 111 pos e g mcrease the su €g O
respect to air IGRY GO0 U, etc: mStalfed ihside a room. easy and compact assembly of the

electrostatic ajpmizing ARRAraLYS 204 (he-KiLGRMPARANHS ACRIRMRGARE Sy installation of the

electrostatic atomizing apparatus 200 (the kit component) to the wall surface or the chassis is possible.
[0107]Now, in dsiiprestios embedimenthitheidischafge Edetradeb2B0piforexample, 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 threeftlithkensiowdsmehstryeniesiprliedinigaiary action from the main body part

10 232 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 approxirriate center in the axial direction) of the matn body part 232, the
main body part is divided into two {for example, the first main body part 237 and the
second main body part 238) with respect to a protrusion position of the protrusion part

15 231, water can be supplied by capillary action to the protrusion part 231 from two parts
(both sides of the protrusion part 231) of the first main body part 237 and the second
main body part 238; therefore, it is 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 exampie, the second main body part 238) can supply water to the
protrusion part 23 1, hence it is possible to supply water stably to the protrusion part 231
over long periods, and to obtam the electrostatic atomizing apparatus 200 (the mist
spraying apparatus) which is capable of stably spraying mist over long periods and

25 highly reliable,



main body part 232 in the approximately parallelepiped 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 20approximately pyramid shape or the
approximately conical shape which protrudes from the middle of the main body part 232 in the axial
direction toward the approximately right angle to thedbaxial direction, and which is shorter than the
length of the main body part 232 in the axial direction, and is integrally formed with the main body part
232, whereto water attaching to the surface of the main body part 232 is supplied by capillary 25action
through the inSfi&%f thErisirsslegsertio aomigine meriwies aAWandidseadiinerrse20x2 of the main
body part 232 is within the range of equal to or larger, than 4 but equal to or smaller than 20 times the
onoth X1 of e PESTTSAS a He aS At SR RO EF SRS Mkt bodly part 232 fs 100
long with respegk 1o dhRdeRatb Kk BhLIBIRILHSION RALL.IbeMAIDAGY Rer@3abecomes too narrow

and poorly balanced. the 5processing accuracy of which is worsened, and further, can be damaged
during processinging girtbe timesobasse mblyo eiGoidhe paforey itis desagpizedrthat the axial direction
length X2 of the main body part 232 should preferably be equal to or smaller than approximate 20
times (desirabliegunietsietrstnaahtn Gupsoximaltb0ss: finmesiHerienigthbXa kif the protrusion part.
Additionally, when the axial direction length X2 of 10 the main body part 232 is too short with respect

| Y
to the length XPBPIRAEHrEHISTIR BT mihe el SrviterLuBpiEa Yo B5&Main body part 232 is
too small, or the, fime;t ﬁ%ﬁ%&; QLA PE SHRR! i&%\ﬁ%&n&gﬂl feclion,efthe protrusion part is too
muc ' [

long, and it takes too time to spray mist: therefore, the axial direction length X2 of the main body

part 232 is preferabivdie appradmatayypausal tecpkdargarthanidhéimeasdive length 15X1 of the
protrusion part. [0108]It is better when the main body part 232 is in a parallelepiped shape since a
mounting surfadecoriie alectimeroldir i parr22@dsredet andsthepositosmigsettied at the time of
installation, and further, it is better when the axial direction length X2 of the main body part 232 is

sufficientl}’gre&te PHHHHE B roEiSH TEHYth X dPtAY Wb FStrisiair biF{Ss 81°%ince it is preferable that

the main body part 232 receives w%tgtr tgleroe%@&r(l)gc;rom the straggﬁ%}ﬁtﬁggq-wmer means by the

: b .
upper surface e#r‘f:?enﬁflm 33 %Slj%%til S water attac “ir?d) 1o the U per surtace through the inner part by

capillary aCtiorhomponent) is achieved, and easy instailation of the electrostatic atomizing apparatus
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,

15 both of the main body part 232 and the protrusion part 231, or only the main body part
232} 1s formed of foam metal having a three-dimensional net structure, including the
main body part 232 in the approximately parallelepiped shape or the approximately
colummnar shape which is elongated in the axial direction, and the protrusion part 231 in
the approximately parallelepiped shape, the approximately columnar shape, the

20 approximately pyramid shape or the approximately conical shape which protrudes from
the middie of the main body part 232 in the axial direction toward the approximately
right angle to the axial direction, and which 1s 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 1o the surface of the main body part 232 is supplied by capiltary

£
h

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



to the tip section of the protrusion part 231 as much as possible, it is preferable to increase the axial
direction length so as to increase the upper surface area as much as 25possible, hence the width X3
is made greater than the thickness X4 so that the upper 63 surface area is large. Further, since it is
preferable that the protrusion part 231 supplies water to the tip section opposed to the counter
electrode in a time as short as possible, the shorter®he protrusion part 231 is, the better, and it is
preferable that the protrusion part 231 is equal to or smaller than approximately 7 mm. Additionally,

when the 5protrusion part 231 is too short, a voltage may be applied to between the main body part
232 and the courfEPeRERbRik E‘ﬂ‘(%%hﬂ”ﬂﬁ%“%&@%i#@%’@&@rﬂ%@'%ﬁ?ﬁ]&?lﬁ Mo ATs recognized that

the protrusion part 231 shquld preferabl roximately equal.to gr smaller than 7 mm
[OlOQ]Further,gérhS('an #lpe rsﬂé?:l%%tilﬂgg the E)erlfﬁt%u%?o?ﬁ pgﬁ“}%} 'S )é?ﬂd r?;}g%%%?f %a%%%%"fo and sharpen

toward the coygpigr SlecHpofA QIR 22908 fbadAYebaAees aLafeciambuman body can be
generated by applying a voltage to the tip section even in a state without water (non-water supply

state), and bagtetialier adicéteniabcideadtiiingetiact carberehtairiethlanedsthould preferably be in a
pyramid shape or a conical shape. Now, when the protrusion part is formed in a pyramid shape or a
conical shépe PEeFtiHg S ISESENBITIOF tHasprestrerddirperconie dewracdigpe that narrows and sharpens

toward the counter electrode 240, ?Xg%%% ing a volt gegito betwee %EE. tgésa%lila?rge electrode 230 and

the counter el EHE 2HF AN tHE e geober% ion'o lgﬁeca()&pﬂhzgnce irrespective of with or without

water in the tipsgeclion.ofihe REAILUSIAN AR LSS ShELRITaaralay d.oqaRomeRigstrical appliance such

as an air conditioner that can perform deodorizing and 20bacterial eradication can be obtained since
mist or ozone aan Hersannyeth e Hisataseyel lack efnatensyppliedadramiinesfaed-water means.
[0110]In the present embodiment, in a case wherein the sizes (widths or thicknesses, etc.) or the
cross-section dgesis ot ehienmanimngiatip ed ddftipralinarhcn deyapakfinsgon rgieXpdtrusion part 231 are

approximjtely the same, when Ehe axial direction Iengttj? ?f theXZlSrP%in bodg/,(Partrg32 is within the
range of &qual®§ %?’%?%dérpﬁ{%%? A5G0 SSITAYHh gppect o 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 profrusion part is too long, and it
takes too much time to spray mist; therefore, the axial direction length X2 of the main
body part 232 is preferably be approximately equal to or larger than 4 times the length

15 X1 of the protrusion part.
[0108] I 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
main body part 232 is sufficiently greater than the protrusion length X1 of the

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

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



64 smaller than 20 times the length of the protrusion part 231, the processing efficiency is better, 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 shortened. Now, in a case of 21 times, which is larger than 20 times, the main
body part 232 is too long in the axial direction, 5hence the main body part 232 can be damaged during
processing or damaged at the time of assembly, anéi’has poor reliability. In addition, when it is 3.5
times, which is smaller than 4 times, since the upper surface area of the main body part 232 in the
discharge electrode 230 is small, the amount of water supply to the protrusion part 231 is small and a
case wherein Walse pigkis Brasurd vEhd: fist Eameereistb MoppayenpErto MPRHE 10 axial direction
length of the main bo&g}gart 232 shogcj(!qoptgteferablyepe e%%al ta or Iarge;f thaon 4 times but equal to or

i juatto or
smaller than 2B%Hh&SThEP IESETR BPERE BrotGLiBn part 231 Besirably, It 18 praterable when it is within

the range of egpial i Qrlapasr.hianG:8916s Rrtaaiahia.w SEaleE hamd prdiags: since intensity of the

discharge electrode 230 can be obtained, and much water can be supplied to the protrusion part 231
in a short timepdbrwaitaicanhe saislkhtitnppieditatherpiotrusicditpartip 3bemme a sprayed amount of
nano-size mist can be increased in a case of applying a voltage to the discharge electrode 230 and the
counter el&ctrodereden fa133] inttachore saplagnbodinrenicdindstisaniimetd RPPHS titanium, etc. is
used for the discharge electrode 230, which is a meta]lic‘gorous‘}g@ h}?vinq a three-dimensional

d
20net structuré k&S BpEHES” &3 GtHEBE MarErSBUsASRG: égéﬁ e

fon insi emistalis approximately 2 to 5

times larger than el GtANAL IR 00 IRAM 2P @b SARLiRtDICS S RimRL AR leLin sintered metal

electrical resistance is approximately (0.4 to 2) x 10-7 Qin"and small so that electricity can be
efficiently appligditer wademas. 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 MPOAx 6 urther, the tip section of the protrusion part 231 should preferably narrow
10 and sharpen toward the counter electrode 240 since ozone at a level that does not affect
a human body can be generated by applying a voltage 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 or a
home electrical appliance such as an air conditioner that can perform deodorizing and
20 bacterial eradication can be obtained since mist or ozone can be sprayed even in a case
of lack of water supplied from the feed-water means.
[0110]  In the present embodiment, in a case wherein the sizes (widths or thicknesses,
etc.) or the cross-section areas of the external shapes of the main body part 232 and the

protrusion part 231 are approximately the same, when the axial direction length of the

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



Sim 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 nano-size
mist surely and easily. A material with electrical resistance of approximately 104 to 104 Om can readily
conduct electricity, can generate a large 5 amount of mist, and can perform generation of nano-size
mist stably, Further, since the electrical resistance i%*small and electricity can be readily conducted, a
low-power electrostatic atomizing apparatus whereto a high voltage can be readily applied can be
obtained [0112]Here in the present embodiment, the foam metal such as titanium with pore

10diameters ofBLEVEEHE GRS AT R arS VgL ot hatRar 8 Besier §8% etc. is used for the
discharge ele tr Ege 230 T foam metal has dramati logding. resistance against foreign
matter than a%et?ar’ma?cﬁl%otcl?tﬁtﬁas?rrnsg I%géré}%%mge%s%%?%%?%gggpﬁrﬁ%%ﬁgtﬁg i%t)t foam metal. hence

water can be stahly,supRheg:e the RpitusionPsy tiksdiom the, Maitkady narks 32 over long periods
of time. Since the risk that 15clogging occurs is increased when the pore diameters are smaller than

10 p.m, the poreicianivetersshtiuicprdfenail pily pauzizio solrger traxidiGiRatiofurther, since water
droplets get large and an amount of generated nano-size mist is reduced when the pore diameters are

too much farg&Fifdhesmersady PR Porahafipasrd dHagBrpreriapl R el daPtdBF smaller than 800

gm. In adition, since, e et YaidRoe (Porasity)is,20ihe MAle WRIS! I gag etan inside it s
preferable that the Vo age |sS|§rge In‘a case of using in the electrostatic atomizing apparatus 200.

Since the foamy, satalef metalic.prraushodywith&nhragdimansionaln@lsidscture such as titanium
with a high voidage of between approximately 60 and 90%, etc. is used in the present embodiment,

different from aeonsertionahaérhmiconsSinteradupdial etoratihien verdigesemelfual to 250r smaller
than 50 %, more water can be retained inside the foam metal compared to the 66 conventional
ceramic or sinfSFIfRtAPraicy P eka e AhBiThtBrHs s berisde B Hay diferated efficiently.

OLISI g et e AT e st deode 290 o copln force
than 4 times but 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 equal to or larger than 6 times
but equal to or smaller than 15 times, since intensity of the discharge electrode 230 can
be obtained, and much water can be supplied to the protrusion part 231 in a short time,

15 water can be siably supplied to the protrusion part 231, and a sprayed amount of
nano-size mist can be increased in a case of applying a voltage to the discharge
electrode 230 and the counter electrode 240.

[0111] In the present embodiment, since foam metal such as titanium, etc. is used for
the discharge electrode 230, which is 2 metallic porous body having a three-dimensional

20 net structure like a sponge, the amount of water absorption mside the metal is
approximately 2 o 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 10 2) x 107
'm and small so that electricity can be efficiently applied to water as a conductive

material; therefore, the foam metal can conduct electricity far more readily than a

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



5clogging resistance, and preferably, foam metal with pore diameters of between approximately 50
and 300 gm, and a vo dage 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 230, electrical wear, etc. due to application of a voltage can be reduced,
attrition resistance against fine 10vibration during opération of the refrigerator 1 or an air conditioner
can be increased, a long period of use is made possible, and reliability is enhanced. Furthermore, by
using titanium for the discharge electrode 230, the amount of generated ozone by corona discharge at
the time of voltifeMopREAGEn TS TR AHST PRIV T tHe 86 s BV petit Qi8R action; therefore,
adverse effect or]igdg man bod dcygetg tog large amount o %ggﬁner Eed ozane can be reduced in

. oltage 1s easy an 1ed vollage € & » iL1s 58 o . ..
comparison with a case of usirng a cera?ﬁlc ma e%laclaipor an ETEC'[I’OCPE. anop?he eﬁectrostatlc atomizing

apparatus 200,fhatisaaiatly.and craabia akgeneralingAn APRLaRHateRmRLBE of 0zone can be
provided. Additionally, in a case of using titanium as foam metal for the discharge electrode 230, by

performing oxigaticimireBtnognt, hydrephilisdsiincrensedsavaiar an thesurdaoesof the main body part
20232 can be readily absorbed by capillary action, and water can be stably supplied to the protrusion
part 231, whickmetakesmish Gaditsierispt a5 pratn sfZeneritetHBIFRY a forbepeRtd of time. [0114]The

counter electrode 240 iﬁ aced with the {) determinegl clegjiance F %omgy_the tip section of the
g. 3

I \ r
protrusion parf}"zlﬂ%rf"i?'uée’ RS Y ST (RIS A S SRIAEE ind the counter electrode

opening part 2413340 %9&%@9&%‘%@%@(&5‘9%{(&@@@99@;@&@ isfaemad dp the position opposed

to the tip section of the protrusion part 231 in the discharge electrode 230. Now, the cross-section
shape of the tipos@etion of the protrusion part 231 in the discharge electrode 230 is in an approximately
guadrangular shape, and the counter electrode opening part 241 in the counter electrode 5230 is an
opening in an HptbxintstelyrdsamiesanptmkeEnapethadgen thein theh apiirekithatel)¥fuadrangular shape of
the tip section of the protrusion Eart 231 in the discharge_electro J;he cross-sectional shape of

! 230.
the tip settion BFSEPRORTEA parD Wtﬁ’é%i%?:’ﬁ%ffeg%fg%‘?’:‘f%gg ‘?gg(}m‘éﬁ%elsin an approximately

circular shape,, and g, QRENING S0ABE. 4 she YN RIEAHQUIRPREMD%RAMLBZAID the counter
electrode 240 may be in

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

15 clogging occurs is increased when the pore diameters are smaller than 10 pm, the pore
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 electrosiatic atomizing apparatus 200, Since the foam metal of metallic
porous body with a three-dimensional net structure such as titantum 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



10an 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 than the cross-sectional shape (or the outside diameter
shape) of the tip section of the protrusion part 231 in the discharge electrode 230; or the opening
shape of the counter electrode 15 opening part 242t 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 FTE§HE A S HYHSTh P EFRIPE B Crodt s ARTBHAM A SE I8 78 Biitside diameter shape)
is the approximatgly uagera%l%}ﬁgnd the opening shape of the 20counter electrode opening part 241

. Ca E OCnera) . . . . .
in the counter electrode 240 may be an opening in a circular shape larger than the cross-sectional

shape of the piataision parxdOhaIT haslaatiads: heldingprfe 20-comsistmed g electrode housing
part 225 that houses, holds and secures the main body part 232 of the discharge electrode 230, and a

counter electrogdiigusitgipanza2dpotidpdesinaso prosteide fndirthenideltecian 25approximate
center) of the electrode housing part 225 in the axial direction (longitudinal 68 direction) and that

houses and h&lgestE Eistte reFEHR D AGmTAAHIEEHRY S ERSERALTSE s provided so that the

protrusion part 231 prot u?'nﬁ?r the main hody part 232 i h,o di cha{gre] electrode 230 housed in
the electrode ﬁ%gﬁf&g"atﬁﬁ r ‘; E)%r@#ﬁ]d%ns into g){c):%ﬁ teerr%%réné{)r(/)e e %gﬁaéingoggﬁ 223 via a notch part

222 such as ag.a epeningshale ormARichemeddanastitioninal hetwesndhp &lectrode housing part

225 and the counter electrode housing part 223. Now, if the cooling plate 210 is the feed-water means,
there is a posgibilitythattaudle cteoaheaurérikisuoi Sohbr dachbetwiercthe Hedeatsbdrbing fin part 211
and the main body part 232 of the discharge electrode 230 when the main body part 232 is held in a
state water dropsitstaisraeplisgie tie 10uger SEFfaEs bRIFEMhETIBBHRAFANSBS in the discharge

electrode, 230; ther_efo&e, in this case, glt IS hecess ry to form an opening or a n%tch, etc. (not shown in
the diagré s) \Ifhbra:litmr; uring operation of the refrigerator an air conditioner can ve Increased, 4

long period of use is made possible, and reliability is enhanced. Furthermore, by using
titanium for the discharge clectrode 230, the amount of generated ozone by corona
discharge at the time of voltage application can be reduced by resolving the ozone by
reduction action; therefore, adverse effect on a human body due to too large amount of
15 generated ozone can be reduced in comparison with a case of using a ceramic material
for an electrode, and the electrostatic atomizing apparatus 200 that is safety and capable
of generating an appropriate amount of ozone can be provided.  Additionally, ib 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 long
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 quadranguiar



bottom surface or side surfaces in the electrode holding part 220 to prevent water supplied from the
feed-water means from accumulating inside the electrode holding part 220. 15[0116]That is, by
forming a notch or an opening in the electrode holding part 220 or the fixing means 260 (the pressing
means or the pressing member), and preventing dew condensation water dropping from the heat
absorbing part (the heat absorbing fin part 211) froﬁ?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 diEersrbrlcdidptrsddn S0 aiiprerosidtdP iR iR P4t RI9EUS8EMHTe to prevent water
from accumulatjng in the main bod 232 in the discharge electrode. 230 held-by the electrode
holding part 2%%51 aﬁ% Blrsé:vaéﬁ ea?ftg%éég néél%‘%ﬁ %‘gﬁﬁsﬁzﬁﬁlgsﬁgzﬂﬁéeﬁ ??3m§tﬁfe discharge electrode

230 to the heat,afhseibingRest (thenbeRlirrRARRRMING findatnbidiaihercooling plate 210. Here, as for

the clearance Z between 69 the lower end surface 211Y of the heat absorbing fin part 211, which is
the water supphadneans,sand. the disshargeiaiectcatdendd -t d uppersurfacicofdde main body part
232), there is a possibility that an electrical current is discharged between the lower end surface 211Y
of the heat ab3dPHire MeniRarin2e RoRHY ifpfEcH SuriatiR a1 ahaps drseonbam e sRRE Y ein a voltage is
applied to between the di charigtﬁ etlectr(t)de gt3h0 antcriugrg)% cor%?t?g etl%%}rcc)ger g40 if water droplets are in
a state of beind ATAERELIEPHY TGHRET PR Higeivarge Blectrode 230" therefore, it is necessary to

maintain a clegrapss %}a.erqiﬂe%}ggtggéth?ﬁQ@I&%F@?ﬁ%@&t%%ﬁﬂ@-%t%oﬂEﬁg@ﬁrmined clearance Z

should preferably be equal to or larger than 4 mm. 10[0117]Further, the counter electrode holding part
224 such as amhoichhaecolae Prtanbeie adhaiholdaddy siepipattipn adShefihkeigounter electrode 240
is formed in the counter electrode housing part 225. Additionally, a counter electrode conducting part
246 consistingsbyra Hidie aprics lesiherereergbife imite orEviretekd 48 Bnhetted to apply current is
formed in the counter electrode 240, and the counter (a'_lecirgl(;ilee 500nductir&9mggg 246 is connected to

the high-vOitad® FBIGEFEILRF BEH SHRER M SSTBI e SRS 67 S WireTead, etc. [0118]in the
discharge eleciode 230 & MABRAPMRAN AT R HIREH QBN RRGE 230, in

which case the opening shape may be an opening in a shape larger than the
cross-sectional shape (or the outside diameter shape) of the tip section of the protrusion
part 231 in the discharge electrode 230; or the opening shape of the counter electrode
15 opening 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 gquadrangle), and the opening shape of the
20 counter electrode opening part 241 in the counter electrode 240 may be an opening in a
circular shape larger than the cross-sectional shape of the protrusion part.
[0115]  The electrode holding part 220 consists of the electrode housing part 225 that
houses, holds and secures the main body part 232 of the discharge electrode 230, and a
counter electrode housing part 223 provided so as to protrude from a middie (an

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



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 20held by the
electrode housing part 225, and the protrusion pan 231 is housed in the counter electrode housing part
223. In the conducting member 280 (an electrode conducting means), the pressing part 281 that
contacts with and presses the main body part 232, &%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 means, or the pressing member), an electrode conducting means conducting part

286 70 consisHisEiePaHohat bopsrens Boswbe coner slearadre tadie &51bsted with the high-voltage

power supply part 2 apply an electrical current 3 gso onare.pro ided. héa,electrode
conducting megjlaeﬁéotg%%%%ﬁr%x S‘Légr]tsozfggt éhﬁﬁﬁ%%ugonngflec rilcgfocﬂlrr%%t {0 the ?é%-k%?ge electrode 230 by

the high-voltage-pewgrsUaR-RaZa0.V BN RROWE. WESMthasiiedeads etc. Here, the conducting
member 280 needs not be configured so as to be pressed and held by the fixing means 260 (the

pressing meaps)yraiediitistacoaptabiethét ithasicopaduling:ra emben2 812 ek as spring property and is in
such a shape that a voltage can be applied to the discharge electrode 230 by interleaving the main
body part 232 WyuprgpeirgroreEiamed EdaaHa wildrarechssicorofo heghettixing means 260 (the

pressing meang, or q% E)ressiglgctrg%n]iberz IS in 3q%9n§iner5%hap \ consisﬁilrbqscz;ﬁan opening portion 266

(see Fig. 14) formed ih & DOttom surface (oF & sioé surface , an e gl&%a e pressing portion 265 formed

in the bottom syuface.(Qfasige-skfaceiigl RiessasthaidischrtoaLieripdawsp against the side of

the electrode holding part 220 from above and holds the discharge electrode 230, or that 15prevents
the discharge alegiiodeoa} Enparmoying tipwarcheayspant past e di{seet-itpcdd)ethat slants toward a
center direction from the outside so as to receive water supplied from the water supply means
provided aboveé3{dtreatieatss/eddx nerisids pi\ridter 18itheen dinplsoesiirergzodkthe discharge electrode
230 efficiently, a conducting member pressing part 262 (see Fig. 13) formed in the bottom surface (or
the side s?é]rfa(:%’f ThaFes &%&%bﬂ%%%%fl%r%’else“f I8 KB G Bl S5 aR i Secures the main
body part 232 of the;djscharge slealinds. 230 Hysed inNe.ElesiPHSDausingsPA 225 of the electrode
holding part 220 via the conducting member 280 formed of elastic body, and a counter electrode cover

part 261 that is@favised-soramdeupkeitut @dewarsiappimsmately ihprsanmedirection as the direction of
the protrusion part 231 in the discharge electrode 230 25from vicinity of an approximate center in an
axial direction ofralisitfeon & Gfetheafiximgans 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 pressing means or the pressing member), and preventing dew
condensation water dropping from the heat absorbing part (the heat absorbing fin part
211) from accumulating in the electrode holding part 220 or the main body part 232 of
the discharge electrode 230 in the state the main body part 232 of the discharge

20 electrode 230 is held by the electrode holding part 220, even when a voltage is applied
to between the discharge electrode 230 and the counter electrode 240, it is possible to
prevent water from accumulating in the main body part 232 in the discharge electrode
230 held by the electrode holding part 220, and prevent an electrical current from being
discharged from the discharge electrode 230 to the heat absorbing part (the heat

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



71 means 260 (the pressing means), which covers from above at least the part of the opening part 241
of the counter electrode 240 (the step portion 245 of the counter electrode 240 is inserted and housed
in the notch 224 of the counter electrode housing part 223 in the electrode holding part 220) housed in
the counter electrode housing part 5223 of the electrode holding part 220, and prevents dust or foreign
particles, etc. from attaching to the opening part 242%f the counter electrode 240. Here, the
conducting member pressing part 262 is in a step shape which is concave by an approximately
equivalent thickness as the thickness of the conducting member 280 with respect to the electrode

pressing portidts 285 srtrutaeadt ¥ ke bratrbseorridtiprit e ittt 280 2eHseEEd in the electrode

pressing portion 265 in a state the dischar. ectrode 230 is presse the fixing means 260 (the
1 Bolpis e iechang ¢ AR pedt e )

. means g disgharge electrode er sutiface o < mai . .
pressing means) via the Gonducting menber 280 (s desirable that Mosténtire conducting

member 265 exceRt H6sGIRGY A ARAMENNG MR N HCARLIGIRERAR 28R13oused). [0120]Thus, the

discharge electrode 230 and the counter electrode 240 are pressed 15against and secured to the
electrode holdiagapart P20 k¢ the ibsiginaaps280 4ibeparssing enerdderpvia thesconducting member
280. In a state the discharge electrode 230 and the counter electrode 240 are secured to the electrode
holding patt 220wethie prekhetdprnplicd Clbarmmedhdischruvidedrpisiiiéandie tpysection with an
approximately quadrafg%)u,lar surface of the protrusion part 231 in the discharge electrode 230 and the

200pening part FAT G CHIH EPRTEADYE D26 TP HPRARE I ey di&arilee F is set within the
range of betwegn, 1 Im.and8,59m, 508024 high output iz Achig e henag.glectrical current is

conducted and that a large amount of nano-size mist can be discharged. [0121]The conducting
member pressigipaiisditihacanston withadbicknessithe: Rethicknassithatisakhickness of shrinkage

due to elastic deformation being subtracted
be equal to or larger than 4 mm.

10 [0117]  Further, the counter electrode holding part 224 such as a notch, a concave
portion, etc. that holds a step portion 2435 of the counter electrode 240 is formed in the
counter electrode housing part 225.  Additionally, a counier electrode éonducting part
246 consisting of 2 hole and so on whereto a power wire or a wire lead is connected to
apply current is formed m 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]  In the discharge electrode 230, the main body part 232 is pressed against and
secured to the electrode housing part 225 by the fixing means 260 (the pressing means)
via a conducting member 280 in a state where the main body part 232 is housed in and

20 heid by the electrode housing part 225, and the protrusion part 231 is housed in the
counter electrode housing part 223.  in the conducting member 280 (an electrode
conducting means), the pressing part 281 that contacts with and presses the main body
part 232, a spring part 282 that is elastically deformed and presses the pressing part 281

against the main body part 232 when it is pressed by the fixing means 260 (the pressing

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



from the thickness) that can maintain elastic force when the conducting member 280 is pressed with
respect to the discharge electrode pressing portion 265 formed in the bottom surface of the fixing
means 260 (the pressing means, or the pressing member), and by housing the conducting member
280 in the step portion and pressing the 5conducting member 280 from above by the discharge
electrode pressing portion 265, the main body part 282 of the discharge electrode 230 is pressed to
the electrode holding part 220 and secured by elastic force of the conducting member 280.

[0122]Further, a step part 263 (a raised step portion) wherein a part is concave so as to house the
conducting mERRBIENESH A Hsr eI AP RUFT IR BrAtESdfIds R eseed (K% % rface on the upper opening

side of the fixing,means 260) of the ¢ g ting, member. ressing part 262, at which part the cooling
. %P GH g(ill L et ) dnd A
plate 210 is pc?s |gﬁé?3%e§ﬂg%vﬂl|%}?1qy eﬁsog gjﬁ%? 58S gﬁoé%ocﬁ'fﬁeél pa{lrt S0 as 10 keep a clearance (a

distance betwggp;tag discharge &lestiods Latandihg dawgnend shifacs 4ddxaf the heat absorbing

fin part 211 in the cooling plate 210 (for example, a distance (the predetermined clearance Z) between
the 15 lower endreurfane @tidcotkheddeat@insbeling-firiparp@kt apdythetdigchiarge 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 Rf{pie drseit bt e eledtSte P30, BneridHieRecarnbe 8¢ 16°8btaita required predetermined

clearance. [0123]The ixin% means 260 Stpqéobre si?g. means) { ??H}Eesf g@e Sideg \é\ﬂall, etc. of the
20electrode hofdin “rﬁaf’f)ﬁ B i ASsidneren the' lllé%ﬁa?ﬁe electréae 230" 1€ Mbused in and held by

the electrode haysiRd.RaTkA2EAkIDE IASHALR HoliR0 Ha $a0. ARk H3aiR lerein the discharge

electrode 230 is pressed against the electrode holding part 220 via the conducting member 280 from
the upper surfacrappningoside b thagliectode tielfing pactr&i2Q3Msonkariagase, the clearance Z
between the lower end 25surface of the water supply means (for example, the lower end surface 211Y
of the heat  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) is in a
container shape, consisting of an opening portion 266 (see Fig. 14) formed in a bottom
surface (or a side surface), an electrode pressing portion 265 formed in the bottom
surface (or a side surface) that presses the discharge electrode 230 against the side of the
electrode holding part 220 from above and holds the discharge electrode 230, or that
15 prevents the discharge electrode 230 from moving upward, a slant part 264 (see Fig. 13)
that slants toward a center direction from the outside so as to receive water supplied
from the water supply means provided above (directly above) and supply water to the
main body part 232 of the discharge electrode 230 efficiently, a conducting member
pressing part 262 (see Fig. 13) formed in the bottom surface (or the side surface) that
20 presses to the side of the elecirode holding part 220 and secures the main body part 232
of the discharge electrode 230 housed in the electrode housing part 225 of the electrode
holding part 220 via the conducting member 280 formed of elastic body, and a counter
electrode cover part 261 that is provided so as to protrude toward approximately the

same direction as the direction of the protrusion part 231 in the discharge electrode 230

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



73 absorbing fm part 211) and the discharge electrode 230 (the upper surface) should preferably be
small so as to limit dropping velocity of water dropping from the water supply means (for example, the
heat absorbing fin part 211) to the discharge electrode 230 or the electrode holding part 220 directly
below via a space, cushion an impact at 5the time of dropping to the discharge electrode 230 or the
electrode holding part 220 and prevent splashing and flying out of the container and so on, and
preferably be approximately | to 30 mm; however, when in a state in which water droplets are
attaching to the surface of the discharge electrode 230, when a voltage is applied to between the

discharge elelifatie P3P a AT LEHP U8 SREETRG ISR &% BHLEIBIN 10that an electrical
current may be,dise/arest BENVESRUhaIANE! A% RIIAGRALEYiPLHIE hgakabsorbing fin part 211 and
30; t [

the discharge%’leé]értlgopc?e erefore, the predetermined clearance Z between the water supply

means (for example. e iowenendswiasandidyof the Jreat abserbingdin pasigll) and the discharge
electrode 230 should preferably be equal to or larger than 4 mm where electrical discharge does not

occur. 15[012#(\zter btalagedahddteetu?e)) housedhip ftherunisrshormdd Adigner@rand Fig. 17, instead
of providing the cooling plate 210, it is also apCBIgi’cable to configure a feed-water means such as a

water storage 1h¥ $PEtssdsdelidrnaBhy He R THEHR RS BB IthE hiE%Ring means).

Graduation maks 271 afe provided in 116 yatel, s0iage daok 270, &1 g e water 20 storage tank
270 is installed in S a mannert that a user can see the graduation marks 271'in the state the water

storage tank Zyisipstadidoin: the isfriosataimpd «his Rossile 19 sofiriviseslly a time to refill water to
be supplied to the discharge electrode 230. In this case, by setting a required distance (a
predeterminecg@laarantikbetuethn thiskaderntibcharyetisp sz 7284 feddegpertingao feed water inside
the water storage tank 270 to 25the discharge electrode 230) and the discharge electrode 230
approximately<de§BEnta R ITEPRIHeTS b stahiidepia RubRfi R pRACRIRERATRY ti&4Tance Z) between the

discharg Oele%}rodg 230 and the lower end su%gce of th%giat absoggggi%g%rt 211 in the cooling

K .
plate 210, the eod'ﬁelvéqe&ﬁ efect AR beSbtane tbiithAs Showntin 0. in a case of using the

water storage fank 2¢0qjnsiead.of.AthecaelngHlatR a1 fvibyhiuming:s: fagdswater means cover part

269 in the fixing means
(it is desirable that the aimost entire conducting member 265 except the electrode

conducting means conducting part 286 is housed).
[01201  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 electrode
230 and the counter electrode 240 are secured to the electrode holding pari 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 amount of nano-size mist can be
discharged.
[0121]  The conducting member pressing part 262 has a step with a thickness (the

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



260 (the pressing means) and by performing positioning, holding and fixing of the water 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 is covered so as to be in
an approximate closed state or at least a part 100f the water droplet 275 is covered by the feed-water
means cover part 269 of the fixing means 260 (the Hessing 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 (5dsaeSHhranRar arecrLia e Hdbet B Re Mg 155 tain the electrostatic
atomizing apparré‘?téjdswznrme\s’;vgcqrt%i@;ead}’é’c%%?ée%fé’c%jc?c;eiEx%@ﬁé?@rﬁéﬁ%99)%8'Qi&g part 220 is less likely to

get dirty. and fs clean and ygienic. Furthermore, since the water droplet 275 dropping from the water

discharge spotiudh/snftie matakisioraas 1enikne pRisavaradshasdaibedaniqpproximate closed
state or at least a part of the water droplet 275 is covered by the feed-water means cover part 269

200f the fixingamigae26 fthepressinyemiza i), hke werterdropiet 2FBulrdpping inside the electrode
housing part 225 of the electrode holding part 220 is insusceptible to the surrounding (influence of air

flow or tempercoiistiegayphser8f T Breirote Hetarsg Perress o sHaRe g means 260 (the

pressing mean) are Instalied: enge I is.unliely (has e wate: drgplet 21g,spatters somewhere due
to air or a flow of coo an): etc., or water inside the water storage tank 270 or the water droplet 275

freezes, and thgqn glecHosiatic HAMZingioRRAGtLS HAAuhak isdighlysteliable can be obtained.
[0126]That is, according to the present embodiment, in the electrostatic atomizing apparatus 200,

since the feedfwatgr maamsrcover palE60: isiprovigdedrionthehfiing pag e teat covers at least a
part of a pathway of dropping water between a feed-water
to house the conducting member 280 is formed in a surface on the opposite side (a
10 surface on the upper opening side of the fixing means 260) of the conducting member
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 fin part 211 in the
cooling plate 210 (for example, a distance (the predetermined clearance Z) between the
15  lower end surface 211V 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.
[6123]  The fixing means 260 (the pressing means) secures the side wall, etc. of the
20 electrode holding part 220 in a state wherein the discharge electrode 230 is housed in
and held by the electrode housing part 225 of the electrode holding part 220, and in a
state wherein the discharge electrode 230 is pressed against the electrode holding part
220 via the conducting member 280 from the upper surface opening side of the

electrode holding part 220.  Also in this case, the clearance Z between the lower end

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



5means 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 the dropping water, the water droplet
275 that is dropping is 10insusceptible to foreign méter 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, a water droplet attaching to the discharge electrode 230 or a water droplet inside the

electrode holdthty"BR& TRy idseitiaytishawe gl dagt iy #PRrcdREH Mg %lectrode 230 can be

prevented, and tﬁlﬁe I ctrost@ticaomizg apparatus 200 tgagis 15highly reliable, clean and hygienic
can be obtain&d (5?[%% RISOHG\E/‘, ina c%lslg"o ugﬁﬁé a water s‘%rafgéofgﬁ g t&ﬁg eed-water means) made

of resin, whichjisinohelgciticalimpRnaYsiManiabilenwarn sURP T aRaRSRRGIGRIrICal current is not

discharged from the discharge electrode 230 to the water storage tank 270 even when water is in a
state of attachingdoithdappirisidifagerolzhémmairbdodyiparpad2:20ainteidisctmrge electrode 230, in
comparison to a case of using the cooling plate 210 for the feed-water means; therefore, it is also

applicable’to cBnfeiré Heerdte &rdeldissbiesngpartodl i hedirafehdfinpeat?dtcumulate water. In this

way, it is possible to maiqé%iln a st(?{}e.that W?%Iﬁr IS constagtig accu tflé%gg in the main body part 232 of

the discharge aeﬂ%%’f%e & "and stabl OSuLtJBp yB WAtEPfo fi5e p?g‘t?ﬁsi%n party 5%1, hence mist 25can be

stably sprayedq,EUthetalsg 1 AGartofdniRIRG: he-coING Riateahitutbe 76 fixing means 260

(the pressing means), by configuring the water droplet 275 (dew condensation water) dropping from
the heat absorbirgiiaphetsaticie e doveieddiacandapproximaiedigsadashiite by the fixing means 260
(the pressing means), etc the equivalent effect can be obtained. 5[0128]Additionally, as shown in Fig.

17, by formingbatfisim§ndiicpree 2eaTHatpt o et driotiditerdiredwsitifithe fixing means 260

from the ? de v¥]all, arjd forming at Ieag%gg&{ﬂmg%ege ression such as.a %P{'{e‘ﬁst{_‘(gn, a notch, etc. in the

side wall of theBIELHETHSIEING Bar HEREENEH BISPRLE IO HBFxing Sallbart 268 so as to form

a fitting structyfe WasHaH MGG HALRALAGEQIMNRIINE HeaBR 4RO (the

predetermined 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 oceur.

15 101247  (Water storage tank structure)

Further, as shown in Fig. 16 and Fig. 17, instead of providing the cooling
plate 210, it is aiso applicable to configure a feed-water means such as a water storage
tank 270 to be detachably held by the fixing means 260 (the pressing means).
Graduation marks 271 are provided in the water storage tank 270, and since the water

20 storage tank 270 is installed in such a manner that a user can see the graduation marks
271 in the state the water storage tank 270 is installed in the refrigerator 1, it is possible
to confirm visually a time to refili 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



10pressing means) is fit into or caught in the fixing depression formed in the side wall of the electrode
holding part 20 by pressing the fixing means 260 in the direction of the electrode holding part 220, it is
possible to integrally secure and hold the fixing means 260, the conducting member 280, the
discharge electrode 230, the counter electrode 240, and the electrode holding part 220 by a simple
operation, which can be made into a kit 15componetdt, 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 cafp&sFarfothTaEReEsiRre{e ot cletdig 4o htiessrebedisdnitfodiment, since the distance

between the V\éqéetgo%ogﬁc;g?{gel S ecr)ut lefqthgfigeegeac%% S%L%%t mt fee?slwtter inside the water storage
tank 270 to the discharge electrode DFthe WalsT PRy RS 70! h B84 Rater means) and the

discharge eleciigde, 23R. ig,sehila: Rave he.predeligrmined clearance Z in a range wherein it does not
occur that water dropping from the water discharge spout 277 is not fed to the discharge electrode 230

or into the eleg¢oade holdisgvpeirt 220 Huestadinfitiengah2 Sotdwosigeranunmgatmesa flow of cool air, a
feed-water means or a water passage that 77 conveys water supplied from the feed-water means is
unnecessary dbmipelieslace Ehds Rmereinftre Teetmraaenre s indkafipliemeswater storage tank
270, etc.) is ing%%ll d in a separate place distant from the electrostatic atomizing apparatus 200 and

water is conveyfad T THE fBER P REDTRIRS PRataningrSeiding SbineY WpBaratus 200 via a
Swater passage, . a.walef sYRKINAMEARS FY PS5 BRI RSI&iRI&.2 e electrical appliance

such as the refrigerator 1 or an air conditioner, or an appliance simple in structure and low in cost can
be obtained. [Qd a}kit thehuhy:placnginedisehakgarelectiotadgR dardar methadpredetermined

clearance Z directly below the water discharge spout 277 of the water storage tank 270,

storage tank 270 is covered so as to be in an approximate closed state or at least a part

10 of the water droplet 275 is covered by the feed-water means cover part 269 of the fixing
means 260 (the pressing means), the water droplet 273 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 instalied, hence it is possible o

15 obtain the electrostatic atomizing apparatus 200 wherein a water droplet inside the
electrode holding part 220 is less likely to get dirty, and is clean and hygienic.
Furthermore, since the water droplet 275 dropping from the water discharge spout 277
of the water storage tank 270 is covered so as to be in an approximate closed state or at
least a part of the water droplet 275 is covered by the feed-water means cover part 269

20 of'the fixing means 260 (the pressing means). the water droplet 275 dropping inside the
electrode housing part 225 of the electrode holding part 220 is insusceptible to the
surrounding (influence of air flow or temperature, etc.) wherein the electrode holding
part 220 and the fixing means 26{ (the pressing means) are installed. hence it is unlikely

that the water droplet 275 spatters somewhere due fo 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



10and by integrating the water storage tank 270 in a detachable manner with the fixing means 260, the
conducting member 280, the discharge electrode 230, the counter electrode 240 and the electrode
holding part 220 into a kit component in a 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 15electrode simple in struéture, 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 mearf§FiPinaRAEHTA aRRaTHi SCh iy & birhdtristieb 23enisepbiieted directly below the heat
absorbing fin g{%éll 5[1? that devcy, condensation Wseltéar that is condensed 20 in at least the heat

: g Kdbs RS

absorbing fin part 211 of the ool HPS B L U AT & SHALH AR D% directly. In this case,

the distance bgfuesn 6 WRiShSIAMGPAREA/ Q0% e ReALRRsRPINGJiRRRThéh! and the discharge

electrode 230 should be set to be the predetermined clearance Z. Setting of the predetermined
clearance Z iszas tleseribes rhovear ofQbatlHe e dsipsestharmneinvBadyrgaskaa2 of the discharge
electrode 230 has an 78 elongated shape in the axial direction, and a short shape in the depth
direction (the leeryeraad e Pleenagich el troak A0 deti onateofethley thivikinedtoalifection), the electrostatic
atomizing apparatus 200 according to the present embodiment can be installed in a thin wall surface

such as the cefifig HEIMBIHITG LBPEEAE 8t e eErigase S e de walls forming side
surfaces of e 0IPAR SARARKNMEN L. R0k 16 RAINIRRA (3 PRNLPD Ripte) that separates

between the storage compartments in the refrigerator 1, or a small part in the depth direction in an air

conditioner, etgischitgk aiia0de Blestiicadiapplianceistish asothasefligerathdndhieair conditioner, etc. or
an appliance can come down in thickness. Further, since the main body part 232 is elongated and the
surface 10aredisinadievargeundate thedorrrisedevvichndensdivhidaishzsapphedaiater, etc. can be
received by a sufficient area, a sufficient amount of water such as dew condensation water, supplied

water, etdVcarSEEhPEERLLE FBRSHSAT fish DA i cglirmyravtiine dnthrfther, since the main
o i SR 0 . S AP i roan e
installed, a water droplet attaching to the discharge electrode 230 or a water droplet
inside the electrode holding part 220 is less likely to get dirty, clogging in the discharge
electrode 230 can be prevented, and the electrostatic atomizing apparatus 200 that is
15 highiy reliable, clean and hygienic can be obtained.
f0127]  Now, in a case of using a water storage tank 270 (the feed-water means) made
of resin, which is not electrically conductive, for the water supply means, an electrical
current is not discharged from the discharge electrode 230 to the water storage tank 270
even when water is in a state of attaching to the upper surface of the main body part 232
20 of the discharge electrode 230, in comparison to a case of using the cooling plate 210
for the feed-water means; therefore, it is aiso applicabie to configure the electrode
holding part 220 in a container shape to accumulate water. In this way, it 1s possible to
maintain a state that water is constantly accumulated in the main body part 232 of the

discharge electrode 230, and stably supply water to the protrusion part 231, hence mist

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



15main body part 232, water passes through a void inside the main body part 232 by capillary action
and is supplied to the protrusion part 231 without any problem; thus, a filter, etc. that removes foreign
matter in the dew condensation water or the supplied water is unnecessary, and the electrostatic
atomizing apparatus 200 and a home electrical appliance that are capable of discharging nano-size
mist within a warranty 20period (for example. duratith of use of 10 years), low in cost and highly
reliable can be obtained. In this case, the length in the axial direction mid 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 arBATEAPEBiE UF Csapryiing Weansk &Y tRRisrEns LN A Pis tRH95% ensured by supposing
forelgn mater i JalSlin e ALARDLBRTAA (IPLEXAIIPIG Araou ddusaEhqla product. 79
Ins tion of the i izI

[0132]Further, In respect 0 a the electrostatic atomizing apparatus 200, since the main
body part 232 js,madedeibayeAnsipegriecrhapsend isamalkindbicknass in the depth direction,

even when the protrusion part 231 is arranged to protrude in the lateral direction (for example, an
approximate horizeliaktirection)dreimedthe 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 Teilifg3¥hll, thidigartionswhanbindierdtdndaengiadeinnall rddih?etc.; however, the
thickness in theoctjr?lgth diregt&?n can be made sl[l’g?ller when £ £ngtﬁ‘usi% \E’zﬁ{t a%gl is arranged to

protrude in an péppr&itr?\“éatre u;f‘a)p()“f‘atrSl fr%% foRor tan éﬁ:‘)n SxXimate lower
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 (the
10 pressing means) is fit into or caught in the fixing depression formed in the side wall of
the electrode holding part 20 by pressing the fixing means 260 in the direction of the
electrode hoiding part 220, it is possible to integrally secure and hold the fixing means
260, the conducting member 280, the discharge electrode 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) 1o the
side of the electrode holding part 220, and attachment or incorporation of the kit
component to a home electrical appliance such as the refrigerator 1, an air conditioner,
etc. or an appliance can be performed easily.
[0129]  According to the present embodiment, since the distance between the water
20 discharge spout 277 (the feed opening that feeds water inside the water storage tank 270
to the discharge electrode 230) of the water storage tank 270 (the feed-water means) and
the discharge electrode 230 is set to have the predetermined clearance Z in a range
wherein it does not occur that water dropping from the water discharge spout 277 is not
fed to the discharge electrode 230 or 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



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 the above,
the water storage tank 270 is used for the water supply means, 15and the electrode holding part 220
that secures or houses the discharge electrode 230’fs 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 reCRIASUARDRPRIEISTIB &R ST S as FO KRS TER PS8R E*dr 20a square, with a
width X3 and aﬂgr@%tgug(t%ga-agtdr%yeggss@%i%%n%? ,@%iv@a%?ggggf?e iﬁ%r?%ﬁ?e@%‘sﬁﬁ&‘ﬂ%ef surface with a

;
width is set to Hé approximate horizontal (it Is also acceptable that the main body part 232 slightly

slants, and theslaghiseaualdear iwekd brASsHegreRSfRr Sxampledeaitheatime of installation, the
electrode holding pan 220 needs not be formed in a container shape that is capable of accumulating

water, and it is@boyly mecassadvihat thenele dicatietheldingpaidi220pgame¢hape (a discharge
electrode 80 fixing part) capable of fixing the discharge electrode 230 (for example, the main body
part 232).5  waRriespcReh Y ErR BBURIRET S Wdctiargoaidbaiders: 2 oMty of the main body

part 232 formed of foam mettﬁl having a Ehree-dimer&sional net structure and.the
appliance such as the refrigerator © or an air conditioner, or an appliance stmple i

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 of the water storage tank 270,

10 and by integrating the water storage tank 270 in a detachable manner with the fixing
means 260, the conducting member 280, the discharge electrode 230, the counter
electrode 240 and the electrode holding part 220 into a kit component in a 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



5protrusion part 231 whereto water attaching to the surface of the main body part 232 is supplied by
capillary action, the electrode holding part 220 that holds the discharge electrode 230, the counter
electrode 240 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 10the main body pért 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 tREM§pEE Fhepsiaces reol dgeatatotan asdieharisiibaindrdesipméRing the width larger than

the thickness, and further, the dimension that receives water can be increased in 15size by installing
the main body%ﬁ;{' Q%rég%sfo %tt?k% ﬁ’ﬁ%%%%ﬁﬁ%c%%a 'F&%?@gge%lgf‘ &t %%ft'i%s%%capproximate

horizontal. [01%1%@@@M@9@3&@&&@%%9@@5&%@%@%@msm%ms%ﬁtorage tank 270 falls

into the main body part 232 of the discharge electrode 230 directly below, the upper surface of the
main body partv2Bzhitain divk shapeiliaying thensiyriacesinrioe 2 Qapprax natehusgiware shape with the
width X3 and the length X2, and is installed to be approximate horizontal, hence the dropping water
can be diréctlysitcsiefpyngsd pyécanfiesordiemnpiribody pdthostvrtepiEnar shape, and the
water falling to the ug(&er surface is immediately absorbed inside the main body part 232 from the

surface by capifi&K/ HetBAC LY A RER i e FroaUSIBR B 31 BeReFsSHEr th this case, the
25shape of the,eleclipdg RPHing RAM 220 ReEHS Rl RSILNE CONRING.Shapg.since the 81 electrode

holding part 220 needs not accumulate water, and since the electrode holding part 220 has only to

secure or holddfjgianaindadynpatkigadeiihe dischagaelecirada $3laxshen thgeamount of water
dropping from the water storage tank 270 is too large and cannot be absorbed inside the main body
part 232, it is afspiicattheckoeforniuhbensites Bedivohbndgerapddi ivblenebsdwatérsarfabe discharged, such
as the no@h, the opening, etc., in the electrode holding part 220, and to separately form a discharging

means in'& lovi&PR PERE0T AEdeT e (Y cRadans iy St B aREdusMSiing part 220, and so
on, thereby warte%giggglbg)gs if%%halr egl tou%.lowggnpart frpm the uppe surfa e%s%f 0tdtle main body part 220

so that water is discharge outside f the electrostatic atom igﬁllng Saﬁgefroé]tus :

water, supplied water, etc. can be supplied to the protrusion part 231 by capiliary action,
and further, since the main body part 232 is elongated and the surface area is made large,
even when a slight foreign matter exists in water and is attached to the surface of the

I5  main body part 232, water passes through a void inside the main body part 232 by
capillary action and is supplied to the protrusion part 23 1 without any problem; thus, a
filter, etc. that removes foreign matter in the dew condensation water or the supplied
water is unnecessary, and the electrostatic atomizing apparatus 200 and a home
electrical appliance that are capable of discharging nano-size mist within a warranty

20 period (for example, duration of use of 10 years), low in cost and highly reliabie can be
obtained. In this case, the length in the axial direction and the cross-sectional shape of
the main body part 232 in the discharge electrode 230 should be set to such a degree
that the size of the surface area capable of supplying water to the protrusion part 231
can be ensured by supposing foreign matter in water in the warranty petiod (for example,

25  about 10 years) of a product.



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) Here, in a case in which the cooler compartment 131
wherein the cooler 13 is 15housed is arranged in the vicinity of the rear surface of the storage
compartment (for example, the refrigerating comparifhent 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 cooléf 3R intuathsarivaimescspfamiailatipnnf theslstiepsatiforomicinapiwa20s Wntainer) capable of
accumulating wate arately from the heater roof 151), and su%[‘)él}/jng the defrosted water

rse
accumulating HSSG8 T ORGSR b Rattd HBISAY IPRFrr 8 B e & Sa b e bR sitsfizing apparatus
200 via a defrqgpiad WatelcanvaM g Rt fasmed qf.a THter ol fellq&ic., using capillary action, etc., the

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

storage 25comparimanthéhacpidiecibeiaisnanead ippprevideihealecireahalding part 220 inside
82 the storage compartment, and further, the cooling plate 210 is unnecessary, hence the refrigerator

1 low in cost afhd snpledirpstRicire penibetobbainda: BdiB6]Hemotirnhemterrop151 is provided to
cover the above of the defrosting heater 150 so that defrosted water falling from the cooler 13 does not
drop over the at 1s 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.; however, 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
10 direction from the main body part 232, in which case, it is possible to obtain the
electrostatic atomizing apparatus 200 that is compact with a small thickness, which can
be installed in the side walls, the ceiling wall, the partition wall or an installation place
small in depth, etc.
[0133]  In the above, the water storage tank 270 is used for the water supply means,
15 and the electrode holding part 220 that secures or houses the discharge electrode 230 is
made to be in the container shape so as to be able to collect water; however by
forming the main body part 232 of the discharge electrode 230 in a rectangular
paralielepiped shape or a planar shape with a width (in the present embodiment, as
shown in Fig. 12, a rectangular paralielepiped having an approximately square shape, or
20 asquare, with a width X3 and a length X2), and by installing the main body part 232 so
that the upper surface with a width is set to be approximate horizontal (it is also
acceptable that the main body part 232 slightly slants, and the slant is equal to or lower
than 5 degrees, for example) at the time of installation, the electrode holding part 220

needs not be formed in a container shape that is capable of accumulating water, and it is

25  only necessary that the electrode holding part 220 is in a shape (a discharge electrode



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 determined in
consideration of the number of defrosting or defrosting time, etc. Further, since it is only necessary for
the defrosting electrode 10holding part 152 to have &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 8fifsoHbatertisof f5ng fipdigbdresstlenyedeedfode hokig thartaiB®ds provided above the
heater roof 151, agdzthere is no problem even when too much 15defrosted water accumulates and
overflows, siné’é”fhé aefrosted water is discharged outside from a defrosted water discharge spout

provided below, hence @ espanse. AtURIMBMERILE.dsfasten wateroveriows from the defrosting

electrode holding part 152 is unnecessary, and the retrigerator 1 low in cost andnsmple in structure

can be obtainaddiiere2ip theqresenh amhoding Rinsinemira sefisting:aeaikode holding part 152 that
20receives defrosted water (that often drops in a state of frost) dropping from the cooler 13 is used for

the electrotle Hohtirsippeatt i3 thhdekerustaticbtanitdingdppartite 20 0cdieacidsted water is often
collected by the defrosting electrode holding part 152 in a state of frost, and since the frost gradually

melts, the defrSSRHG Bltlar AN F T sohekirkaup 3HiRe rididy distirefor a long time.
Therefore, evegeg\élgggzgoq%g%ﬁ;{Qig é?c%%%@%’é\ isegclar{{ggrg}ee(%g&%%fmd%%grosteg water can be kept
oldi itrs p

in the defrosting 83 electrode Ing part 152 for a long time, an ossﬁ’f)eafoostably spray mist.

[0137]Especialy ofposegingid heaisibopa: biack medivie: st as-ancatherhipatel etc. for the defrosting
heater 150, which is a defrosting means, since frost on the cooler 13 can be efficiently melted from the
surface or the nnebsublecinlputddiatidr eat tkamsfenk 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 ax,iéi 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 falis 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 1s 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



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 pan 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, the frost gradually
melts, the defrosted water can be 10 kept in the def¥bsting electrode 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 ide5ra9sipidiiis eatH Frsedsanhedshny i theeorkins baslsaadeatkingom the inner side
(the fitting heataexy()zgrll%g?the outer side % Igaarbonbhgater, is the 15d frgg(}ing heater, etc.), and

W
the ratio of wakar and FoetWhieR S PG BR&Y %f’raorts%lsn%(’e B A IGTHE Part can be set as

needed. For example, ik this GRSPwRY AMSEE AN L A-ER AIC2 RTRVigSg,an the control panel 60,

or by the control device 30 setting beforehand and controlling an applied voltage and a timing of
voltage applicaiibsnsicboieathd afsibetiitting heatpsard thes dafiogting heatat, predetermined 20
defrosted water that is required for mist atomization and moderate can be kept in the defrosting
electrode Polddtgheerspos wheebilibustyaobedisshyasreuchnd thnnefbahetvaenisesan be sprayed more
stably is obtained [0138]Further, it is also acceptable to include a hot gas defrost circuit that directly

passes a high TSI g BPE e th BB OBRIEIN PRy & 81 RPTNS ST 2 AN 25 performs
defrosting of the coalan 13 without H?@ﬂﬂ%ﬁo‘l@E[}Q§$i89c£]§<§¢t§&&i§ piilG28S. J4,defrosting means.

[0139]In this case, it is acceptable to make up a refrigerating cycle by connecting in series the

compressor 1zhHadk Gansiiessas ahkafineraiot.a sy ikch wal g ot:shewmninithe khagrams), a condenser
that condenses the refrigerant compressed by the compressor 12 5(not shown in the diagrams), a
decompressiorrd@vice thratvdise orijsreagakotivadeafi iierlettostatic atomizing apparatus 200.

10 For instance, in a case of an indoor unit of an air conditioner, the water can be
discharged along with drain water, and in a case of a refrigerator, the water can be
discharged outside along with defrosted water.

[0135]  (Use of defrosted water)
Here, in a case in which the cooler compartment 131 wherein the cooler 13 1s

15 boused is arranged in the vicinity of the rear surface of the storage compartment (for
example, the refrigerating compartment 2) wherein the electrostatic atomizing apparatus
200 is installed, as shown in Fig, 2, by providing a defrosting electrode holding part 152
in a shape capable of accumulating defrosted water, such as by forming the heater roof
151 provided below the cooler 13 into a container shape (a part in a shape (for example,

20 acontainer) capable of accumulating water separately from the heater roof 151), and
supplying the defrosted water accumulating inside the defrosting electrode holding part
152 to the electrostatic atomizing apparatus 200 via a defrosted water conveying part
formed of a filter or felt, etc., using capillary action, etc., the defrosting electrode

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

2
th

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



condensed by the condenser (not shown in the diagrams), and the cooler 13 that generates cool air to
cool the storage compartments by evaporating the refrigerant decompressed by the decompression
device, and to attach the hot gas defrost circuit that performs defrosting of the cooler 13 by bypassing
high temperature refrigerant gas 10compressed by the compressor 12 to the cooler 13 via the switch
valve, and passing the high temperature refrigerant®as compressed by the compressor 12 to the
cooler 13. [0140]When the hot gas defrost circuit (the bypass circuit) is included in this manner, in a
case of performing defrosting, by switching the switch valve and passing high-temperature and
high-voltage réfigerascepniprasssaddyrike fisrnohagsbie1) 4 Sanectssit thRaedtier 13 in the hot gas
defrost circuit Withoutt#assin the high-temperature and high-voltage refrigerant to the condenser, it is

possible to meftHEE ot (& RIS P ST RERRY WSS ching to the cooler 13 from the
surface of the g%%gﬁir 1%9%’, mgﬁg;_gmggrgty[gp;gy&gg{ngeq% 9@{,9%%9@%@ efficiently in a short

time. 20[0141] onally, by using a heater of black medium (a glass tube heater, etc.) such as a
carbon heater gapabie of using-sadianthealiipmemissiaiasibesecans defrasting means together
with the hot gas defrost circuit (the bypass circuit) as the second defrosting means, it is possible to
melt frost moreaidffiientipent fRidireibe hbyeusirtby ties dethogtingsddte ddB6tinghich is the second
defrosting means, also as a heating 25means that heats frost or defrosted water inside the defrosting

electrode hold R PE¥Re 88 3¢ UHRBEELERASES Provide™s HERGS@aNe Yeparately, and the
refrigerator | loé’é’qtlﬁl-e]%%% %Bgu%.lg#fdgﬁj&%r%ge Eegqgﬁ& be 8&@{3&%#&2%@% I59. gcceptable to use a

bypass piping In ot gas ost circuit (t ypass circuit Is the first defrosting means, for

a heating meagg {eigatisagtbeusdatasies wateempiger thesakastingsdelagkode holding part 152. In
this way, it is unnecessary to provide a heating means
defrosting time, etc. Further, since it is only necessary for the defrosting electrode

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 defrosted water is discharged
outside from a defrosted water discharge spout provided below, hence a response at the
time when the defrosted water overflows from the defrosting electrode holding part 152
is unnecessary, and the refrigerator 1 iow in cost and simple in structure can be obtained.
Here, in the present embodiment, since the defrosting electrode holding part 152 that

20 receives defrosted water (that often drops in a state of frost) dropping from the cooler 13
is used for the electrode holding part in the electrostatic atomizing apparatus 200, the
defrosted water is often collected by the defrosting electrode holding part 152 in a state
of frost, and since the frost gradually melts, the defrosting electrode holding part 152
can keep the defrosted water for a long time. Therefore, even when a defrosting

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



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 the control panel 60 10installed in a front surface of an opening and closing door (for
example, the refrigerating compartment door 7) tha8#s provided so as to cover an opening of a front
surface of a storage compartment (for example, the refrigerating compaitnient 2) in the refrigerator 1,
and the heatin%emeans can be actuated by controlling the mist spray switch 60e. It is applicable that

the electrostatfledtotn i spE R 2bnsdmnandizdtPasibisig fPY ey Birmined time when the mist

spray switch 6 e, co%trolll%%{,%r onl Lq)regtg%tftlgf%kb d %r}g% ing in_such a manner that a user can

arbitrary set an op ration time within a range of a predetermined time. I%rﬁ%er, it Is also applicable that

the heating megnf:is-pReRRd QNI PIeAies MR G A Silk-GRI WA orMithopening or closing of
the opening and closing door of the storage compartment wherein the electrostatic 20atomizing
apparatus 20Cis testélediyistehfthisticasetiteisr dpphicalsietihabandmendizationsiime of the heating
means may be set by an experiment, etc. beforehand, or a user may arbitrary set the time by oneself
within the émQ}Eﬁéﬁftﬁﬁévﬁﬁé‘ti@feﬁﬁﬁiﬁé%ﬂiﬁ%éotﬁﬁﬁ@%%%‘E?Qﬁéhaﬁﬁﬁe OIS EF iR Se, an end of the

defrosted wate conve L:ng Part for,rg]lﬁd z?Lf f%l;%?et . 25Is aIIocatgd ir%rthe de]frosti g electrode holding
€

. refore 18 NG, POSsL 2 ste ater grops 1o the deirosung electroge .
part 152 via a fi €r, an o?ﬁ’er enadro e e"frosfléopwater conve g part may be dlrectly

connected to tmﬂ%sy;@@s% haldingsparberl HaBa Re Aipsalsddngidsdhengleptiqde holding part 220

when the electrode holding part 220 is provided in the storage compartment. Additionally, by setting
that defrostingrehutberaamdarctdiis fpeiianned petiedicnd|yitlor Bxampled aklaasé@nce or more 5Stimes per
a day), lack of water supply to the electrostatic atomizing apparatus 200 does
also in a state of frost moderately, the frost gradually melts, the defrosted water can be
10 kept in the defrosting electrode holding pat 152 for a jong time, and mist can be stably
spraved for a long time. In addition, by using a fitting type heater that is integrally
provided with the cooler 13 together for the defrosting means, since heating from the
side of the cooler 13 is also possible, the frost attaching to the cooler 13 can be heated
from the inner side (the fitting heater) and the outer side (the carbon heater, which is the
15 defrosting heater, etc.), and the ratio of water and frost which are falling to the
defrosting electrode holding part can be set as needed,  For example, in this case, by a
user setting by a switch, etc. provided on the control panel 60, or by the control device
36 setting beforehand and controlling an applied voliage and a timing of voltage
application, etc. of each of the fitting heater and the defrosting heater, predetermined
20 defrosted water that is required for mist atomization and moderate can be kept in the
defrosting electrode holding part 152 continuously for a long time, and an effect that
mist can be spraved more stably is obtained.
{0138]  Further, it is also acceptable 1o 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



not occur, and water droplets made into nano-size mist can be stably supplied inside the storage
compartment (inside the refrigerator). Now, even when the cooler compartment 131 or the cooler 13 is
apart from the storage compartment wherein the electrostatic atomizing apparatus 200 is installed (for
example, in a case in which the 10storage compartment wherein the electrostatic atomizing apparatus
200 is installed is placed in an upper part, and the ddoler compartmient 131 or the cooler 13 is placed
in a rear surface of a storage compartment in a lower part, or in a case in which the storage
compartment wherein the electrostatic atomizing apparatus 200 is installed is placed in a lower pan of
the refrigeratofefreiBetFertboler compartment 131 or the cooler 13 is 15placed in a rear surface of a
storage compagiIent ) 4 URpe Aol iNe cigerelor ) by aKIg e deigeled water conveying
part to have a‘structure capablé of making use o caPpllfar actlo%, orto’'use a mgterlal, etc. capable of
making use of ANl AGHAR: WAIR! ARG SRR sURRIiedr the RlBR aRfliG aemizing apparatus
200 without any difficulty Further, when there is a possibility that water inside the defrosted water 20
conveying partiftgenesa toisiapglicabladeninstlatisithesumopneintpefiiheodefrostad water conveying
part at least in an area where freeze may occur by providing a heat insulating material in the
surroundiflg, dPeospPatanie dafrosted WenepeoTRedfYiee S d5yoparsArg fisedertsted water conveying

part in a heat insulating[Hmaterial of the P rtition ya | and ?1? on. 25 0}4 ;I%%Pecially In a case wherein
the refrigerating ESME N SRR (08 S0P By Bt e BAHIR SRS &rd"Blaced in the upper part of

the refrigeratog, 4. 4,c0QI9%fa% (e &ﬁé@%@é%g&%@&&p@%@g@@ fRoleEJQLihe vegetable
efrigerator

compartment are also placed in the upper part of the r aside from the cooler 13 for the
freezing compasitagnistsdanchthcaplessfar dbacteingeration @eRpgidmeotancuth@acooler for the
5vegetable compartment are allocated in a back side of the refrigerating compartment 2 and the
vegetable conmsermetiBsiaiactitheodisfrosbinbyedesiteddih ataeaiariSms $fovided in the upper rear
surface of the refrigerator 1 (the cooler for the refrigerating compalunent and the cooler for the

vegetabld GonfSBRTSH BB IRsgAA R SeR Y e B Bive YEFAGPA A REWIBARment 2 and the

vegetable compaical.l WARLANEAOSIRRIOAIANGAAMIANGAPARTALIBAA] > Installed n the

refrigerating compaitment 2 or the vegetable compartment 5, the length or arrangement of the

defrosted watep canveyingmacheanNRshorrurRdRMsT IR santtbe nafigesatar 1 low in cost_
simple in structure, without problem even when defrosted water overflows can be obtained.

15[0145]As foritheetedrastatio adcmizimg apparhinsR00] shmibtesprapswitch 60e for

high-temperature and high-voltage refrigerant compressed by the compressor 12

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

20 [0141]  Additionally, by using a heater of black medium (a glass tube heater, etc.)
such as a carbon heater capable of using radiant heat transmission as the second
defrosting means together with the hot gas defrost 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,



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 in the refrigerator ?and the electrostatic atomizing apparatus 200 can
be actuated by controlling the mist spray switch 60e It is applicable that the electrostatic atomizing
apparatus 200 is energized only for a predetermined time when the mist spray switch 60e is controlled,
or the electrosiglG, glomuzIng ARRAIas A0 IsRREHRIEA Bl dRrARehinEIRY fonfiguring that a user
can arbitrary set an operation time within a range of a 25predetermined time. Further, it is also
applicable thatshesrleatpastaticatenaizingRdappaiat)s 200isepearaled aely fafas predetermined time
in conjunction with opening or closing of the opening and closing door of the storage compartment
wherein the elpipingstabichatem dafigptappeir #hed 208 grnglatbih A8 fistidefiesing, it is applicable that an
energization time of the electrostatic atomizing a%g)aratus 200 may be set by an 5experiment, etc.

beforehand, of§2Bs & A RLRFAR S At HE TS P SrERER IR BR AT of the predetermined time
trat is set.beforenangh At paddsionaliy, 0.2 easg. LG IasIsduAlghighine electiostatic
: ; ) :

atomizing apparatus 200, by making the electrostatic atomizing apparatus 200 operate following the

end of defrostingalagk afdurteisieR®NOLRCEWRSIRcatieipated vatrimgIiRatRgi10part, and
electrostatic atomization can be performed certainly. In this case, if the end of defrosting is considered

to be taking tovanudficdimb, thefelbetrostatie migmikingappabined200 may be made to operate not
after the end of defrosting, but immediately after defrosting starts, or after a predetermined time

passes after de¥8tingFarts frgpmErianL el oS e Ser BRI A IR SR G OI5B Afon at night, it is

applicable to sgt tht%a 1% %]r?%ﬁgggggtgccapnrggnatg%n 2 S&ﬁr@tysfznqlg 19, ?1% c%blgofo Opefate at any time after
g t(‘o% e start of defrost g or de and befc

the end of defrosfin uring defrosting efore the next defrosting

operation gtartgnihis £ase ssinceselrasias, walekGande: usedminowavaiting for the start of
defrosting or the end of defrosting, the electrostatic atomizing apparatus 200 can be operated when

needed. Thus visgensypplypaseds aot Detadsiorspedyirng wistand Gothe efedtrostatic atomizing
apparatus 200 that is maintenance free can be obtained. Here, it is also acceptable that water is fed to
the electrostatit&terAfZ g5 FarriEsuoiF Pl dbr A8 PRk IRRAERUSE Wt for making ice via a

Supply water conyeying PaTL (19hSHYMR 25 G13GIEIAL MRS A8 psied water n the

switch 60e. It is applicable that the electrostatic atomizing apparatus 200 is energized
15 only for a predetermined time when the mist spray switch 60e is 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 aiso applicable that the heating
means is operated only for a predetermined time in conjunction with opening or closing
of the opening and closing door of the storage compartment wherein the 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
that 1s set beforehand.
[0143]  In this case, an end of the defrosted water conveying part formed of felt, etc.

25  isallocated in the defrosting electrode holding part 152 via a filter, and the other end of



electrode holding part 152. Further, as a water feeding means to the electrostatic 25atomizing
apparatus 200, at least two of supplying dew condensation water by the 89 cooling plate 210,
supplying defrosted water by the defrosting electrode holding part 152, water supply from the
feed-water tank, and other means, etc. can be usedggﬁ combination. [0147](Application to an
approximate closed space in the refrigerator) 5Next, 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 su&:@ha§ (Ehe refrig‘((eratiri%ﬁo%])ﬂ}ar ment 2. etc, %{‘4%]}“? elegtro:ﬁatic atomizing apparatus
. the te opgects h : o
200 is allocated in t Oé%lp%aro&?r%a%'lg/g osed containgrs 2xX and 2Y. In 1 oeepr%slélﬁt embodiment, inside

of the approximately, chasacheaiaiRe indiiciddefilied sampastment k2 Adbrtisdemperature-controlled

to be in a chilled temperature zone approximately from -3 to +3 C, and inside of the approximately
closed contaireitdy¢ [grudddgsaikege thbiereserungtoentai tekdopthity.ggetalglhcompartment 5 that is
controlled to be in a vegetable compartment temperature zone approximately from +3 to +5 C. Here,

temperature cBtPEIRF ShEIRIEC OIS pRstRIPA REERA RIS L ORI rE 192K aiE PYRée15performed by the

cooling plgte 2t10 of the elgqc;[r%?)e tic atom mrgghglgrtgaratus 200 in.the re%%%gz 0kﬂ)sodlment. That is,

since the cooliﬁng}ffbfgfea ﬂzf Hectreeratic atomﬁtﬁ?ﬁtétigﬁg)énrgilﬁfzsa consists of the heat dissipating

fin part 212 plagecinthe Sske: afHia-cealnaaiksuk 5%, andhihediealahsariagfin part 211 placed in
the approximately closed containers 2X and 2Y (inside the storage compartments), the cooling plate
210 20has a sithiaidreipecoahinbidé adthaiapproximate/y.elosted éantaikers 2X and 2Y in a
compartment 131 or the cooler 13 is apart from the storage compartment wherein 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 instalied is
placed in an upper part, and the cooler compartment 131 or the cooler 13 is placed in a
rear surface of a storage corhpartment in a lower part, or in a case in which the storage
compartment wherein the electrostatic atomizing apparatus 200 is installed is placed in a
lower part of the refrigerator | and the cooler compartment 131 or the cooler 13 s
15  placed in a rear surface of a storage compartment in an upper part of the refrigerator 1),
by making the defrosted water conveying part to have a structure capable of making use
of capillary action, or to use a material, etc. capable of making use of capillary action,
water can be stably supplied to the electrostatic atomizing apparatus 200 without any
difficulty. Further, when there is a possibility that water inside the defrosted water
20 conveying part freezes, it is applicable to insulate the surrounding of the defrosted water
conveying part at least in an area where freeze may occur by providing a heat insulating
material in the surrounding, or to place the defrosted water conveying part by burying
the defrosted water conveying part in a heat insulating material of the partition wall and

50 On.

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



direct cooling method by the heat absorbing fin part 211. When temperature control is difficult due to
increase in temperature, etc. inside the approximately closed containers 2X and 2Y only by direct
cooling by the cooling plate 210, an indirect cooling method to cool outside of the approximately closed
containers 2X and 2Y indirectly by cool air 25can be combined. 90 10148]Now, as for the structures of
the approximately closed containers 2X and 2Y, by%rming detachable lids to upper openings of the
containers having the upper openings whose upper surfaces are opening, the containers having

approximately célos%g structures can be fqormed. The lid 531% 1l;)e%iprovid?d in the container side, or in an

5inside refrige‘r’a%‘?)tre'l sﬁ%‘ffl@fﬁ“ﬁ‘?ﬂé pazf\ert?{%ﬁ wa eﬁ%"@é fihthe uppé?%tgrrt ’o?(fﬂoeef:goﬁtainer, and the shelf

or the partitionyyalkin.the.yeRgrRathelhe.cantaipge tspl.crnheHardasaldid as well. Further, in the

present embodiment, an opening (a notch or an opening) enough for inserting at least a part of the
electrostatic ajwiz inghapRaratuisoPHe riibipexamplegdhent tah300)3isofaiatadzingthe rear surface of the
container, and a 10predetermined gap between the electrostatic atomizing apparatus 200 (for
example, the cOTer80dY) farnd thicopearimgincliecooineirapasnat sl amels podsible, i.e.,
approximastely 0.5 mm to 2 mm in a state wherein at least a part of the electrostatic atomizing

apparatus®200' T8RRI RBPH TS AP T BeAN AR A PaTE S YRt HArE S RESARPIT YA the opening (the
notch or the opening), ANFING CANIAING SAEROABINEI A0 REL RINHSEEPIIG to the outside

temperature, and have approximately closed structures; therefore, inside of the approximately closed

containers 2X gd LY iaie puseaplibiedoriempaiatiees auisidethe sonaipesngemperature hunting
inside the approximately closed containers 2X and 2Y lessens, and controllability of temperatures
inside the approxiraely oid ded-etntiirtby seRXablhd2vanoroage glidnatiignghskacky configuring the

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

10 electrostatic atomizing apparatus 200 is instalied 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 probiem even when defrosted water overflows can be
obtained.

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

20 in the refrigerator 1, and the electrostatic atomizing apparatus 200 can be actuated by
controlling the mist spray switch 60e. 1t is applicable that the electrostatic atomizing
apparatus 200 is energized oniy for a predetermined time when the mist spray switch
60e is controlled, or the electrostatic atonmzing 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



20predetermined gaps between the electrostatic atomizing apparatus 200 and the openings of the
approximately closed containers 2X and 2Y to be blocked or sealed in a state wherein the
approximately closed containers 2X and 2Y are inserted and installed inside the storage compaltment
in the refrigerator 1, the predetermined gap can be made smaller and approximately closed, hence the
containers become more unsusceptible to 25the outdide temperature, and controllability of
temperatures inside the approximately 91 closed containers 2X and 2Y increases further. Additionally,
since the insides of the containers are approximately closed, humidity retention effect is obtained

inside the confBIRES ARt SRSl BHHYigRIFEITHE h MG ‘RIS HRRICE ST &RFHIHKE containers, and due
to ozone effect, and ragical SHECLIN Ing, ISl aAHPasiENaldeadetzing. Anfiouling 5 and bacterial

eradication effects inside the containers can be attainéd, and these effects increase more than in a

case in which gaa.aRRERYMARNY Sipsed sisuatuimirdotdremedis[Qid9)i{Anplisatianito a supercooling
compartment) Next, in the present embodiment, an explanation will be provide of a case in which

the electrostatis etogrzing appdihtus-A06utdastaltied apidata HbreyddBtanmpartment_ for example,
the switching compartment 4, and the switching compartment 4 is set a supercooling freezing (instant

freezing) SettifgPEIPSELHE ISt He¥AMS SIRAPEEE e EBon §sE281 9% rovided in the control
panel 60, hence it \évfiltlhbe bJ E%%ﬂ%l@ﬁd from.a flowarpdf_ supercooling freezing. It is assumed that the

i
R an t 15 set befi : ; .
switching comrp)a%%men? ‘iﬁ“’v& Is a storgdsesgor%ﬁgrtment, in the refrigerator 1 15is cooled to a

freezing tempegaikre (04 XRARRI6 ARREOXIMALAN 46 WA 3k IRIRREKBIMIR Mbiharswitching
compartment 4 is detected by the switching compartment thermistor 19, and by opening and closing

the switching eppapartptesiyderiperi bictemperaturdziigenratiors KEouppessiovtazapproximately 1K.
After inserting a stored product in the switching compartment 4 that performs supercooling freezing, a
user the end of defrosting, lack of water does not ocour inside a defrosted water collecting
10 part, and electrostatic atomization can be performed certainly. In this case, if the end
of defrosting is considered to be taking too much time, the electrostatic atomizing
apparatus 200 may be made to operate not after the end of defrosting, but immediately
after defrosting starts, or after a predetermined time passes after defrosting starts.
Further, in a case of performing a defrosting operation at night, it is applicable to set the
15 electrostatic atomization apparatus 200 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 t the electrostatic

25  atomizing apparatus 200, at least two of supplying dew condensation water by the



20presses a switch on the control panel 60 (the instant freezing switch 60c of compartment selection
switch 60a to the mist spray switch 60e) (here, instant freezing is supercooling freezing (in order to
prevent "supercooling” being falsely recognized as "cooling too much," "instant freezing" is used as
another expression to represent freezing instantly)). When the instant freezing switch 60c is pressed, a
detected temperature processing 25(estimation pro88ssing of a surface temperature) of the thermopile
22 is started by the 92 control device 30. When an estimated temperature Ti reaches around -2to 1 C

by repeatedly calculating and estimatint%); surface temperature of the stored product inside the

switching comPHiRsERa2A0 sppbviprieBaeh airdvdhy sfsmtingrsisnvedetitldingiaval), lowering of a set
temperature inlﬁe S eitguhirlg fgglmgg{etgggn %ﬁtgﬁrﬁieo%g% t‘pat tk{e SSvgitchiQ% compartment 4 is
gradually cooled o a fower temperature When c¢ooling procaé’é’desc,'éaguf)él??:ooled state is released at a
certain timing, Apgimgiature inside the stored product freezes immediately After the moisture freezes,
instant freezing is performed by blowing cool air rapidly into the switching compartment 4, or by
lowering the sé & petatphiesfinthesmnppraanic ieezepihe ipaits«tiganiian the moisture as soon as
10possible, and when the parts other than the moisture is frozen, supercooling freezing is completed.
While the tiser is manipUatig thiereservilihg Rsaiteded 2 pressherihesifstaminfae dthg switch 60c, and
performing control of "instant freezing (supercogling freezing)," it is displayed on the control panel 60
that it is duringanfﬁ%?%aﬁrﬁ'eae%ﬁggc.m[@f%é]#gaemggg\?ree 8%%%irﬁ%%e§ﬁ°%§%?ﬁw5?sein temperature
detection in the, JbaWilGRing:CARRARRRRLA 1S RETRIME LY S0g:SWilGRIRg SRmpItinent thermistor 19,
and temperature detection of the stored product 25 that is put in is performed by the thermopile 22;
however, it is aBosatoeptablenthahricrexampledhaiemperaireyn thamwrwitehing compartment 4 is
detected by the thermopile 22, and by opening and closing the switching compartment damper 15, the
temperature irfHReERAREHISHICOHs aPRE A D Giesed prntiiest 2KHae philisdsewermpplicable to have both

temperat%e dg}\e%tion of the air temp?rgltu e inside the storage compartment and temperature
detection of th& Stuzr;f 48 téamperature~control ed 10 be in a chilled temperature zone approximately

from -3° to +3° C, and inside of the approximately closed container 2Y is used as a
vegetable reserving container or the vegetable compartment 5 that is controlled to be in
a vegetable compartment temperature zone approximately from +3° to +5° C.  Here,
temperature control of inside of the approximately closed containers 2X and 2Y is

15 performed by the cooling plate 210 of the electrostatic atomizing apparatus 200 in the
present embodiment.  That is, since the cooling plate 210 of the electrostatic atomizing
apparatus 200 consists of the heat dissipating fin part 212 placed in the side of the
cooling air runk 50, and the heat absorbing fin part 211 placed in the approximately
closed containers 2X and 2Y (inside the storage compartments), the cooling plate 210

20 has a structure to cool inside of the approximately closed containers 2X and 2Y in a
direct cooling method by the heat absorbing fin part 211.  When temperature control is
difficuli due to increase in temperature, etc, inside the approximately closed containers
2X and 2Y only by direct cooling by the cooling plate 210, an indirect cooling method
to cool outside of the approximately closed containers 2X and 2Y indirectly by cool air

23 can be combined.



temperature of the stored product performed only by the thermopile 22, which is a temperature
detecting means. [0151]It is also applicable that the temperature T1 of the stored product during a
25supercooling freezing process is directly displayed in numerical value on the control 93 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 norm&Pfreezing, etc. [0152]Now, supercooling freezing
(supercooled freeze) will be described 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 $EBF, intimitifos Besrsrrseefin e i El ISR soRaRsaAtdrd Ahd cool air, such as a

temperature, a wind .speed ir volume, a timing, etc. f.dire%t bIO\%in of cool air to a food item, a
structure of a%ﬁg?ﬁrgu,n g%ﬁﬁlﬁa?qﬁ%ﬂsété)s“?ﬁ%r f60d" ﬁse(r%f%c gq\ﬁglgrsoraglg nt?gr HOmechanism that

determines coggletiontsupercaeliag.nesessannierrealizingselepsindmkaypsisapoling certainly, and
a device or a control mechanism that provides a stimulus which is considered necessary for releasing

of supercoolingricuirthes; tadorakrig e Matolidnalse: iwoluite snabiticotioreofigootimgrand reserving for
maintaining freezing of good quality after releasing of supercooling. 15[0153]Here, supercooling
freezing is>divideideirefegeraos shedS Qoo msEca crdpiiserts BIBPETRAN FEHiFePAIFE. (1) Unfrozen

state: The food item temperature is equal to or higher than a freezing, point of the food item. (2)
Supercooling %tégfaﬁg grt{‘ shilh e e tFe &viGwe. 13%&35(%}1“3 réezing point of the

006 PEM R beratireRie 83&3 0 or lower

food item, a”%@&@&’&.“%&&ﬂ% é{ng%EE'n{te%b@ﬁg&ﬂié?gp@ing {a notch or an opening)

enough for inserting at least a part of the electrostatic atomizing apparatus 200 (for
example, the cover 300) is formed 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, i.e.,
approximately 0.5 mm to 2 mm in a state wherein at least a part of the electrostatic
atomizing apparatus 200 is inserted in the approximately closed containers 2X and 2Y
from the opening (the notch or the opening), and the containers are configured to be

15 insusceptibie to the outside temperature, and have approximately closed structures;
therefore, inside of the approximately closed containers 2X and 27 are insusceptible to
temperatures outside the containers, temperature hunting inside the approximately
closed containers 2X and 2Y lessens, and controllability of temperatures inside the
approximately closed containers 2X and 2Y increases.  In this case, by configuring the

20  predetermined gaps between the electrostatic atomizing apparatus 200 and the openings
of the approximately closed containers 2X and 2Y to be blocked or sealed in a state
wherein the approximately closed containers 2X and 2Y are inserted and installed inside
the storage compartment in the refrigerator 1, the predetermined gap can be made
smaller and approximately closed, hence the containers become more unsusceptible to

25  the outside temperature, and controllability of temperatures inside the approximately



be in the supercooling state since the food item temperature keeps on declining (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 the freezing point, a phase transition occurs (if it is water, liquid water is 94
transformed into a solid ice), and the food item rem@ins 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 beefspbirainesE X maimereres fyrlsorattiddionpBicsinge SirAM9eTAESe and -2.0C for apples

(book for reference. Sauqa.eyokuniodo0yq, 1915, 5, 922)JOLES Lherelsa gandition necessary for
entering sueprCOBNNY (6 MAKe & fovd e Teach a temperature equal to or lower than a freezing point

in an unfrozen.sfaig)-and @ dRcondilion.ferRremating.sHRereAling ovwsring: emperature that is

reached in a supercooling state) in the states (1) to (2), a condition for releasing the supercooling state
and starting freszingziad Aeannkcafiditicns: fantikaepinguatitisioddhiedaog #etntihat is supercooled
frozen in (4) and (5). When a sufficiently increased supercooling degree (temperature difference
between the frsdZisipirdmediating rdeeisiterdcdheicaneBehtpe Patintd et idbrts\eSefsercooling) is obtained
by controlling (1) to (3), the effect = . .
in¢rease nfore than in a case in which an approximately closed structure is not formed.
[01491  (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 installed inside a storage
10 compartment, for example, the swilching 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 switching 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 comparment
thermistor 19, and by opening and closing the switching compartment damper 13,
temperature fluctuation is suppressed to approximately = 1K, After inserting a stored
product in the switching compartment 4 that performs supercooling freezing, a user
20  presses a switch on the control panel 60 (the instant freezing switch 60c of compartment
selection switch 60a to the mist spray switch 60¢) (here, instant freezing is supercooling
freezing (in order to prevent “supercooling” being falsely recognized as “cooling too
much,” “instant freezing” is used as another expression to represent freezing instantly)).

When the instant freezing switch 60c¢ is pressed, 2 detected temperature processing

25 {estimation processing of a surface temperature) of the thermopile 22 is started by the



does not disappear by (4) and (5). However, in a case wherein a supercooling state is maintained,
when the door is opened for a long time because of moving a food item in and out, or a set
temperature is equal to or higher than the freezing point, and a temperature inside a supercooling
compartment becomes, for example, equal to or 20higher than 0C and the supercooling state is
released, the process is started again from the staté’{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 25food item. A
condition for sEPERIGEYIEH a@hﬁ’é\%ﬁ“ﬁﬂﬁ&%mﬁtrﬁfﬁ%mﬁgé’ Y¥-dipercooling space) in
the refrigerator 1 in the ﬂg}?e(\nt invention. will be.described. T%em%oints toolag noted at the time of

a

. repeates afing and esumaiing a suriace femperature o red pri 1 imside
setting the condtion for super(f;oo Ing are coolllcng spgercdl, and a difference between a lowest mark (a

temperature that 5, feRsheskiRarsHREsFOplnsRtRIE) of A£0tEIRmRaTalwR Glithafood item to be

cooled and a freezing 5point, etc If the cooling speed is too fast, the food item is cooled in an uneven
state of tempelaturas dfidhe enpradiood iteswitkingeoapiroaan partand anhunfrozen part are generated
(the difference between the surface temperature and the core temperature of the food item is large).
Since an iée cHydtdlinFeMRPIFsINEhitcEfitdetsad @ centeternsnne\Vory@iart of the food item is

frozen, the ice cryst%glrows frTm the ice nucleus 10 tgly[ |n,trodug|[rrllgim0|sture£ an unfrozen part. As a

rocee: supercocjed state is release certant fi re .
result, a large BOCHArICPERISIY TRSHEREY e BULITAPS P LRSI S920% ice crystal generated

between cells, g 5agR (R Of RIS O ARSIHRIRRN. Of GRllS. @R GRYSes 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 performed by blowing cool air rapidly into the switching compartment 4, or by lowering

the set temperature further in order to freeze the parts other than the moisture as soon as

10 possible, and when the parts other than the moisture is frozen, supercooling freezing is
completed. While the user is manipulating the controlling panel 60, pressing the
instant freezing switch 60c¢, and performing control of “instant freezing (supercooling
freezing),” it is displayed on the control panel 60 that it is during “instant freezing.”
[0150]  The above describes an example wherein temperature detection in the

15 switching comparunent 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 i1s also acceptable that, for exampie, the temperature in the
switching compartment 4 is detected by the thermopile 22, and by opening and closing
the switching compartment damper 13, the temperature in the switching compartment 4

20 isconwolied. That is, it is also applicable to have both temperature detection of the air
temperature inside the storage compartment and temperature detection of the surface
temperature of the stored product performed only by the thermopile 22, which is &
temperature detecting means.
[0151] It is 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



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 problem with the quality of the food
item getting worse by a growth of bacteria and oxidation, etc. because the unfrozen state is
lengthened. That is, the unfrozen state is prevented from being long by cooling so as to make the
difference between the surface 20temperature and #¥e 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 e Aihg bbiaeiies posiibieferobtingpiotates) the suaigsewppeteinipElafube control and cool air
conditioning until the food item reaches the freezing 25point, until the food item reaches the
supercooling sTYE Rt TRt RISRH $Ha B h R g i Fee 4Ry TMACIRE food item completely
freezes after rq}ggﬁ%’gtcsupercooling are respectively performed in a continuous or phased manner. In
order to resolve such a problem-, there is also a method to add an antibacterial function to the
supercooling spase. ANhe apiibatieralimotion-tbate isamalhnciakiising ul@violet or ozone, 5and
so on. [0158]In the present embodiment, the electrostatic atomizing apparatus 200 is installed in a
storage compattrientTiforeEiarmiptd, averdindtehrgubripanmeht deskritipenfirms supercooling freezing.
By installing the electrostatic atomizing apparatus 200, when a supercooling state is maintained, it is
possible to spragiEtes Hr8|5ISTEPARE"S SRFECHTAIEHALS AERE2EIZ8 HRERY BBEretliRRthe electrostatic
atomizing aphaays, a0, nd AR ALRAGIELIA AR galion. sle . Laube.Argyented by ozone.
radical, etc. in nano-size mist; there ore, a refrigerator and a ooé reservation method in the
refrigerator is affpinagwhergingids ossiblente pieventtharthreuginakbiciessohthe food item is
reduced, that nutrition such as free amino acid is reduced, and that the texture gets 15worse even
when the unfroedistate ssulewngtienethbyemdiarigdbe be blimgispsettelow akekmdintaining the
supercooling state for a Iong time at the time of controlling supercooling freezing, and further, since the
food iteml@an B@%g@}\t}@a fiegnines completion of supercooling necessary for realizing releasing

of supercooling certainly, and a device or a control mechanism that provides a stimulus
which is considered necessary for releasing of supercooting.  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 to
a food item temperature.
(1) Unfrozen state: The food item temperature is equal to or higher than a
freezing point of the food ttem.
(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 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

25 item reaches the freezing point, a phase transition occurs (if'it is water, liquid water is



upercooling state (unfrozen state) for an extended period, it is possible to obtain a preserved food
whose thawing is unnecessary, original juiciness can be retained, 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 sprayed uniformly in the storage
compartment, and a stored item is kept fresh and pf#vented from dryness by the water droplets made
into nano-size mist. Therefore, a stored item in a supercooling state, a stored item in a 25supercooling
freezing state, and a stored item in a normal cooling state can be kept fresh 97 and prevented from
dryness, the qtigitifprarthatidodidasn dotnbrg dewmenstid theeRmeratst 1 capable of keeping
items fresh, clean, highly reliable and capable of performing cooling, freezing, supercooling and
supercooling freezing AN BESTRBHOD RO ARESE"SF SHEehcHRATFEAT o fime (a time for
which a superqggllgggé&tgﬁgrqg@@&&gg@o&g&gggagan be kept) it remains in an unfrozen and
supercooling state in a temperature zone (around -10C to -1C) including and around a largest ice
crystal generatngonencoGréarmkGiisslongafthedimenef passageisdongiheampared to normal freezing
or instant freezing, etc. However, in a case of a supercooling state, even if the time of passage in the
temperatufe zeniat(arduifd for d&fter PoR) -intitidinguhe 18 §elst reatpeeryStal feneration zone (-5C to -1C)
is long, an ice crystal after being frozen does not become large, and approximately uniform fine ice

crystals can b& BrofTese  Hi-fre eIy RRA PRk B ATHEFt R Fhe ShERT g &rid Aréund the largest ice

crystal tempergiyre 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 15quality freezing.

Further, in the gapgrcogting # 8ezingidR thesRroIeiniBNa N diepsiidmeanfismes thatuden a supercooling
state is released. freezing starts, and an item is completely frozen after undergoing a phase transition

state wherein aetempergturerd epslnotcdharrgbsrhoivesieg paihen theniteranusrtie gdes the supercooling

state, even when a time it takes to pass through the largest ice crystal generation zone is long (even
when it 10 condition for promoting supercooling (lowering 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 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 controiling (1} to (3), the effect
does not disappear by (4) and (5). However, in a case wherein a supercooling state i$
maintained, when the door is opened for a long time because of moving a food item in
and out, or 2 set temperature is equal to or higher than the freezing point, and a
temperature inside a supercooling compartment becomes, for example, equal to or

20 higher than 0°C and the supercooling state is released, the process is started again from
the state (1) once again.
[0156]  Next, the processes of (1) to (3) will be described.

First, an explanation will be provided based on an examination result at the

time a slice of beef with a thickness of 15 mm and a weight of 150 g isinserted as a

25 fooditem. A condition for supercooling in a supercooling compartment {the same as a



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 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 98 a fréezing process after that takes a long time, since it
has little effect on an ice crystal condition; however by performing freezing rapidly when the food item
enters a freezing process after the supercooling state is released, a possibility for ice crystals to
become enlargeRfGREREFFI GRS rediidr Y 0B et Bosdituatthdirbdained. Further, 5 since it

is also possibl&a to av igo%elogx{ec(irg%gat\%gggo&.ex mple bacteria grrcc())\(/)\ﬁh etc.) of the quality of the food

item other than lfﬁgoflallctor related to 1ce crys afég, reee%[f%iéwélf Detter quaﬂ%/af:ea?nc%%mﬁerformed [0162]In

the above, it isglssciiRadinathibisneintasasewhersinadand dom aihas. entered a supercooling
state is released from supercooling and is frozen; however, there 10is no necessity to freeze the food

item that has enperedithesaigpefcoakngptatarAs ferfan advantegecttiaupereealng preservation to keep

the supercooling state without freezing the food item is in that since the food hem is not frozen at all
and ice crystakeBtesttot Habfereing eeedliperithdhighothicto i drd isap rBsE ddetia temperature equal

to orlower than a freezicrlllﬁ; temg?ora ure, Leen at mgeraturedat w?rich the food item is frozen 15under

normal conditiShe, the fo0d stridtute faraly iNGet J8&E Btans o difs B ItE Crystals while being

preserved at aquteaiR AIEnEIESDIHIAN A2 (INELIRTRR AR R ATIREUNSIn Preserving
e

freshness on point that various chemica
the food item 1s large).  Since an ice crystal grows from an ice nucleus as a center, even

when only a part of the food item is frozen, the ice crystal grows from the ice nucleus
10 by introducing moisture in an unfrozen part.  As a result, a large acicular 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 asfree amino acid is reduced, and the texture gets worse.  Meanwhile, 100 slow a
cooling speed is less of a problem with maintaining of the cooling state, butis a
problem with the quality of the food item getting worse by a growth of bacteria and
oxidation, etc. because the unfrozen state is lengthened. That is, the unfrozen state is
prevented from being long by cooling so as to make the difference between the surface
20 temperature and the core temperature small until the freezing point, and by increasing
the cooling speed so that the temperature quickiy reaches a lowest mark of the core
temperature, and releasing supercooling when the temperature reaches a temperature
equal to or lower than the freezing point (in a supercooling state),. In this way,
temperature control and cool air conditioning until the food item reaches the freezing

25 point, until the food item reaches the supercooling state equal to or lower than the



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 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 item is unfrozen, the9moisture 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 99 supercooling
state as in thefipeaseptimyvedtiotl tihrdflitre cpredasydioreinbessirescobiimgrasteltes (supercooling
preservation) may be inferior in food quality to (require more attention than) that in a frozen state

(supercooling FeE AR RGO HFLIRHON /5 RS SIS olifgYea 8 &l a Hslel without problem

when it is a 5short-term preservation (for ex le,.about three .[0163]Now, the
; ! 1 iﬁ"‘d“ HEROHLCRE IO M GE WESKS) e
electrostatic a?@ﬁﬁ%zileﬁlg’ éﬁgé?gtﬂ%aﬁ%‘ﬁs?aﬁ e(ﬁ)r?n a s%[%?gzée cgrlnrf)aortn’?eﬁ%(for }er[gample, the switching

compartment ). whesgin SkHIBLeeRiINehfRaZiNgGonthokis Beriarmad.may HeLperated simultaneously
with start (for example, control of the instant freezing switch 60c formed in the control panel 60) of

10supercdolingndreeming 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 ({8t Brampi&rePresmpepatdiacst RHLeHPRPIfHRmIZNe BREFLS 48K of water) at which the

heat absorbing fin part 211 of the cooling plate 210 or dew condensation er that has condensed in
the heat 15ab2n(§%iﬁ%’?iﬁsf)°§3r'§82?fl i oeselﬁé%fr%xéllfl 8’ ’%'e Swwcgmg compar&nem‘ﬂﬂtzxat

performs supercooling freezing. By installing the electrostatic atomizing apparatus
200, when a supercooling state is maintained, it is 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 and oxidation, etc. can be prevented by ozone, radical, etc. in
nano-size mist; therefore, a refrigerator and a food reservation method in the refrigerator
is obtained wherein it is possible to prevent that the original juiciness of the food item is
reduced, that nutrition such as free amino acid is reduced, and that the texture gets

15 worse even when the unfrozen state is lengthened by making the cooling speed slow
and maintaining the supercooling state for a long time at the time of controlling
supercooling freezing, and further, since the food item can be preserved ina s
upercooling state (unfrozen state) for an extended period, it is possible to obtain a
preserved food whose thawing is unnecessary, original juiciness can be retained,

20  nutrition such as free amino acid is not reduced, and texture is good.
[0159]  Further, since it is possible to spray water droplets miniaturized and made into
nano-size mist, the water droplets can be sprayed uniformly in the storage compartment,
and a stored item is kept fresh and prevented from dryness by the water droplets made
into nano-size mist. Therefore, a stored item in 2 supercooling state, a stored item in a

25 supercooling freezing state, and a stored item in a normal cooling state can be kept fresh



[0164]That is, when the instant freezing switch 60c formed in the control panel 60 is operated, the
supercooling freezing control is started and the temperature in the storage compartment is gradually
decreased, and in the meantime, the electrostatic atomizing apparatus 200 is operated simultaneously
with start (for example, manipulation of the 20instant freezing switch 60c formed in the control panel
60) of supercooling freezing control or after a laps&6f a predetermined time after start of supercooling
freezing control, then at the time a detected temperature of the switching compartment therrnistor 19,
which is the first temperature detecting means, (or the thermopile 22, which is the second temperature
detecting meané pearnise firse dras s Sissnalieey hrelearbitpmdgss origess A8 Iartment (for example,
the switching compartment 4) reaches the predetermined. 100 temperature, the operation of the
electrostatic FOHIEHY hbaﬁé?gt?@kﬁﬁ ?s“ﬁtﬁl?s & (e s, ]?tﬁlgaﬁ&ap%ﬁe of

so applicable that the electrostatic

atomizing apparails 20015, ORRIBIRM I aLaRG WRGIBIRRRIN§RALeAZ0Gewieh 60 formed in the

control panel 60 is operated, and supercooling freezing control is performed after a lapse of a
Spredeterminggt gine |o thisswaynsinceide weeondensatiotinvadtensah bamsprafad in the storage
compartment by the electrostatic atomizing apparatus 200 before supercooling freezing control starts,

preservation isze superoobiirng sttteapbpkerbivanansin adFerebshtyrrEeing ¥te can be performed

in a state wherein a stored item is moisturized, 10[0166]Here, in a case when the high-voltage power
'fu %) ar, E:S\{Vl %

supply part 258 bFIHEERE RISV Ao iZify hpparat o ce T

2l :
g may e d%magecﬁay dew condensation or

freezing, it s appligable o 19w ng-binl Rl S, ROWGh SURRbIARS. 28R, g lgs rostatic atomizing

apparatus 200 as a separate member without forming it integrally with the electrostatic atomizing
apparatus 20Q:agakit.angi-nsialkihe highwolirgapenespasufiplyspart-RGfasa separate member,

not in a storage compartment, but in the control

time of passage in the temperature zone (around -10°C to -1°C) including the largest ice

10 crystal generation zone (-5°C to -1°C) is long, an ice crystal after being frozen does not
become large, and approximately uniform fine ice crystals can be produced. In
freezing using the temperature zone including and around the largest ice crystal
temperature zone, the way of supercooling freezing in the present invention is a new
freezing method in that small ice crystals are formed in large numbers, and it is a high

15 quality freezing. Further, in the supercooling freezing in the present invention, it is
confirmed that when a supercooling state is released, freezing starts, and an item is
completely frozen after undergoing a phase transition state wherein a temperature does
not change; however, when the item undergoes the supercooling state, even when a time
it takes to pass through the largest ice crystal generation zope is long (even when it

20 remains in the largest ice crystal generation zone for a long time} in a freezing process
afier 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



device 30 having no risk of freezing or dew condensation, etc., for instance. Further, in a case in which
the electrostatic atomizing apparatus 200 is installed in the storage compartment wherein supercooling
freezing or freezing is performed to perform freezing preservation by providing a heating means in a
vicinity of the electrostatic 20 atomizing apparatus 200, even when the cooling plate 210, the electrode
holding part 220, and the discharge electrode 230, #c. 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 appeftatusoe-spefentsiake yitentine Pfﬂ‘"’s%'éb?%\wiﬂs“sf\%?f&? BbEsEIRd in the control panel
60 is controlled. 101 [0167]It is also g %cable thaé as.an i it'ﬁ)lcl) ;Sétine% of the mist spraying apparatu

(the electrostERBUHIHTIN A BHRFLRIL B0 05 A8 BRaratEH S et Spraying apparatus (the

electrostatic alomizing. ARPAIANS.AAPKIR SEHRLRSTHSiORY WhRODRJistsriay switch 60e is

manipulated, and a setting of a timing (setting the timing of the electrostatic 5atomizing apparatus 200
to operate, sush:asVhethemiioRe et a0 stapsfimednjdistenbeithreontidirdtthe instant freezing
switch 60c, whether it operates at predetermined intervals, whether it operates and stops in
conjunctioh witheepraniig emebiicsngidf lrvate irthercrambdrseang St8p&tin &onjunction with an
outer air temperature or a temperature inside a stora%e com artme]gt wh.eth%%it operates and stops in

conjunction 100 ShbedreB e B HIPE LS 541 B IS L8 F S St Far

an ?L4, or whether it
operates and stops in %rrg]éjrp%t}il ja with opening and closing of the damper device, and so on) or an

N t . . g
operation time'w én the mist spraying apparatus (the electrostatic atomizing apparatus 200) operates

can be set aftgfnard When sbagk seleaishacam pa inent sithwie:pompdrimentselection switch 60a,
or performs a temperature setting in a storage 15compartment with the temperature zone transfer
switch 60b, in kil capeditdin seteisteticatEnmizmgrapbngais X0gmdy 9 liEeE to operate in
conjunction with control of the other control switches, the temperatures in thiso her storage

compartm@nt, EBR AN eGP IR LB I MRS BPHE B8 fesdS Y2 or the cool air
circulation fan 14, and 20 PRywiiost pesd.alsaniieling ismisimriay switsh 60e.
freezing the food item is in that since the food item is not frozen at all and ice crystals
are not generated at all even though the food item is preserved at a temperature equal to
or Tower 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 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
item is unfrozen, the moisture may be used for growing bacteria or various chemical
changes, but it is considered that food quality can be maintained in a good state by

25  performing supercooling freezing to have a food item frozen after undergoing a



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,
S0 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 25supercooling reservati¥n are switchable, and capable of spraying
nano-size mist by 102 electrostatic atomization. Furthermore, since it is possible to switch (choose
using) indirect cooling and direct cooling, a storage compartment (for example, the switching
compartmentperedndinn stele asmlde biegsrh inveeiiop by bevierfingessTiaineBticooling, and can be used also
as a vegetable storage compartment capable of maintainin _a,high 5hU{nidity state by spraying

nano-size mistATERR R T&HELRIHECIBRIHTGE Y PR RFPATEPT BIMLI%dAGe that is clean and capable
of preserving g vegetable fresh. 10, 3ddiion «3NGe NG GlerLosiaicalmirRgapparatus 200 is

allocated in th re%‘t’orage compartment, it Is possible to evenly spray fine nano-size mist in the storage
compartment,agefosRasiesiarmpdicalianspravide amihagtersiaheffest preserve freshness, and
prevent drying, 10etc. inside the storage compartment. [0169]Further, since as a high-quality freezing
function, & suplencoating:feering furstioplisbadopteth hregdditish to a conventional instant freezing, and
further, the electrostatic atomizing apparatus 200 can be included, there is an effect that high-quality

freezing capaBl&sat pré\rshiik G erARG G St rasarmsyy AR LEHIEAEHS! 150ne, that is, an

energy-saving freezing can be realized as a measure for lobal.enyi ggmgt, can be realized.
[0170]Furtherrcr?31rpea,r%ly |tn®05§ﬁ%? % c?é%?‘g%w %Cgrf)l ce for @er or?ninggsupercooling

freezing control is performed may be operated simultaneously with start (for example,
control of the instant freezing switch 60c formed in the control panel 60} of

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, 2 temperature of a
freezing point, i.e.. 0°C in a case of water) at which the heat absorbing fin part 211 of
the cooling plate 210 or dew condensation water that has condensed in the heat

15  absorbing fin part 211 does not freeze.
[0164]  Thatis, when the instant freezing switch 60¢ formed in the control panel 60 is
operated, the supercooling freezing control is started and the temperature in the storage
compartment is gradually decreased, and in the meantime, the electrostatic atomizing
apparatus 200 is operated simultaneously with start {for example, manipulation of the

20  instant freezing switch 60c formed in the control panel 60) of supercooling freezing
control or after a lapse of a predetermined time after start of supercooling freezing
control, then at the time a detected temperature of the switching compartment thermistor
19, which is the first temperature detecting means, (or the thermopile 22, which is the
second temperature detecting means, can be used as a substitute) installed in the storage

25  compartment (for example, the switching compartment 4) reaches the predetermined



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
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 refrigégator that is not different greatly from the
conventional one. 25[0171]According to the present invention, since an infrared sensor, for example, is
103 used as the temperature detecting means, a surface temperature of a food item can be measured,
a temperaturedigeaxnanpieptheisurfacc:lemperatareohi wpeaditdih)sdoskdto the food item can be
detected, and thus, success rate of supercooling freezing rises, and freezin éJreservation

(supercooling fEszingHerefihis fso apaicahis haiihp l9sts s A BTFEAREESIITG o the present invention,
since a supercooling ,freezing{ functtign to f‘,Tgefgrform freetgtilr%gcaffter t(pg g}lépc)ergo[olggg state is included, it is

possible to petPSIRTH &Y SFMGH G IS Wiarein oizes and shapes of ice trystals generated at the

time of freezing, arg lessilikelxdR.damaorasy usie.ofA0peinel fagddtam. Further, since the ice

crystals are small, a state close to an original state can be obtained even the ice 10 crystals are
broken, and fopdiguralifydsiich as thsteataxitt écapheasniatontstaie petprapédhvetiood item at the time of
defrosting is favorable. Furthermore, since supercooling freezing to perform freezing after the
supercooling sterzdsimehiasd: tedhn elefsiapscsivaiziamme it theqrestngeeilitée approximately
uniformly formed all over a refrigerated,obﬁzct such as a food item, hence the food quality is better

than that in a E5EE"SFABIThEFISHEEDRES ASERFIE a8 iG° AdEBHRaR, Sthee miniaturized nano-size
mist can be unjformly;SpraYSHIN A SRRAeFAMAGIMEN WHSLR SRR efigridhat itis possible to perform

bacterial eradication, provide antibacterial effect, and prevent drying prevention as well. [0173]Further,
in a food item yhetetRsupercooling freezing is performed in the 20refrigerator 1 of the present

invention, since a cooling speed at the time of creating a supercooling state is slow, ice crystals begin
to grow altla tiffedgtter Hreetdmperatire deblshewintioniy feroheriisidédtithe 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 REFASEHS LATHRERIPARFORIRER Rr SOBREethRr FS & GBS0 SA RS e

it is applicable to form the high-voltage power supply part 250 of the electrostatic
atomizing apparatus 200 as a separate member without forming it integrally with the
electrostatic atomizing apparatus 200 as a kit, and to install the high-voltage power

15 supply part 250 as a separate member, not in a storage compartment, but in the control
device 30 having no risk of freezing or dew condensation, etc., for instance. F urther,
in a case in which the electrostatic atomizing apparatus 200 is installed in the storage
compartment wherein supercooling freezing or freezing is performed to perform
freezing preservation by providing a heating means in a vicinity of the electrostatic

20 atomizing apparatus 200, even when the cooling piate 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 apparatus 200 operates also when the mist spray

25  switch 60e formed in the control panel 60 is controlled.



25maintained, and further by installing the electrostatic atomizing apparatus 200, itis 104 possible to
prevent drying of the food item, perform bacterial eradication, and provide antibacterial effect, etc. in a
storage compartment, hence food quality is less likely to deteriorate even though a stored item is
preserved for a long time in the supercooling state. 5[0174]The refrigerator 1 in the present invention
includes the freezing compartment 6 capable of adjusting temperatures of a housed food item
continuously or in a phased manner from OC to a temperature in a freezing temperature zone by
cooling air circulating from the cooler 13, the cooling compartment which is allocated inside the
freezing compaténent 6 jsaind sphlickbindintainsisitfdcetitert ihdhissppempulingstatee 10wherein the food
item is not frozen even at a temperature equal to or lower than a freezing point by taking in cool air
that is blown fréssirepiatie sBmEAng FRRTERIAEO I Bs AP B R AHeMEsh RSP E A8 AP YBRS B in the cooler 13, a
temperature setting means which sets erature in the freezing compartment 6 equal to or lower
than -2C but 4if4Pt tgraﬁ?’é‘hzé“ﬁﬁgﬁ’?ﬁ‘géiﬁgﬁ%ﬁﬁ 106 lﬁ’é‘rﬁ‘%‘ic?'rge !lsr{:g raéyé\g%%g compartment

achieves a 15g4nerenaling. Stale 2.50elAl SaRgeRNaEARS Yhiskiarsiliens the cool air blown into

the freezing compartment 6 and taken in the cooling compartment so as to prevent air speed
surrounding thevieer depdas setdnibecealing soempaitopenteand sopmaintgindie stored food item in
the cooling compartment to be in the supercooling state, a supercooling release means which releases
the supercoolinihstertechyf ditariginigrasang pRoSfeedBrteiterppisratuyed e 8t rounding the food item
housed in the cooling compartment, and a freezin tglm erature ,settila% mean;awhich performs

freezing preseRiaMBR gf‘ﬁ@éﬂ’é’ﬁﬁ*ﬁ?rﬁﬂ?%"f&%ecﬂﬁgn WD SPEHTAHY FE5 R4 is cooled rapidly by

increasing thea%ﬁr,syﬁeﬁgrﬁysf)%@aagsa IR EIAT I aring.ing iemastatie surrounding the food

item after supercooling Is released, and is capable of 25realizing energy-saving and high-quality
freezing. temperature inside a storage compartment, 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 damper 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 setfing 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



105 [0175]Here, the storage compartment which can perform supercooling cooling, supercooling
freezing and instant freezing may be other than the switching compartment 4, and also the other
storage compartments such as the freezing compartment 6, the vegetable compartment 5, etc. being
configured to include a direct cooling air trunk and 5an indirect cooling air trunk, and be capable of
switching air trunks may be made to perform supert®bling freezing and instant freezing. In this way,
any storage compartments can be used, and a user can set a preferred storage compartment to a
preferred temperature zone or supercooling freezing at choice, and the refrigerator or the storage that
is easy to usedertEpyiaisaranzaonrolihemEs HeTAdr@otHblete ety bt liectOusf®nizing apparatus 200
can be installed in any storage, compartments (for ex%rlgxgle the refriqgrﬂ'gll‘taig\»(‘%;i compartment 2, the

switching comBAFTERRIREATE GEegbrRpBe R SRR S R S Ui EH  tment 6, etc.) if only

a heating meapgis installed depending. an4SMRAIRS4RAGS WARKED dsipside of the storage

compartments are controlled. [0176](Display during operation of the electrostatic atomizing apparatus)
15Next, it will ba deseiibed R yisdahgealirpatiommarns: withlaiT exaaiple abtie refrigerator | in a case
wherein the visual confirmation means is installed in the cover 300 of the electrostatic atomizing
apparatus>20Cswititatsatebesreainy sualhzcorfirmopsieihrrs i dlectroistitceaierrat®ing apparatus 200 is
operating. In the present embodiment, as shown in Fig. 4, Fig. 5, Figs. 18 to 20, at least one

: 5 )
electrostatic 208ISMZHRpLPPdT&lTRe fht Bty of BIPRES foré %ﬁ%ﬁhis e inside the cover 300
or on the cover, 30, itself, of the glecirostafic atomizing, apparais 290,59, lnatihiguser can visually

confirm whether the electrostafic atomizing apparatus 200 is operating. The electrostatic atomizing
apparatus lighf; §0Q.isuRasia-daightumetdhestingithe alestestiatisralensizipgopparatus 200 is

operating, which is capable of lighting up or 25flashing when the electrostatic atomizing apparatus 200
is operating atithetirhaatieition, provide antibacterial effect, preserve freshness, and prevent drying,
10 etc. inside the storage compartment.
[0169]  Further, since as a high-quality freezing function, a supercooling freezing
function 1s adopted in addition to a conventional instant freezing, and further, the
electrostatic atomizing apparatus 200 can be incladed, there is an effect that
high-quality freezing capable of preventing drying using less energy than a conventional
15 one, that is, an energy-saving freezing can be realized as a measure for giobal
environment, can be realized.
{0170]  Furthermore, by introducing cool air in a space for performing supercooling
and by adopting a cooling structure capable of controlling temperatures wherein cooling
temperatures can be changed to plural temperatures, there is an effect that supercooling
20 freezing of a food #em including edible meat can be realized, and further, since
nano-size mist can be sprayed, i 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 to the present invention, since an infrared sensor, for example, is



106 opening and closing door (the door) of the storage compartment is opened, which can be
confirmed by a user visually. Here, when the electrostatic atomizing apparatus 200 is not operating at
the time the opening and closing door (the door) of the storage compartment is opened, the
electrostatic atomizing apparatus light 600 should 5preferably be used as a light inside the refrigerator,
and it up continuously in a color (for example, whit8)3which can be used as the light inside the
refrigerator. When the electrostatic atomizing apparatus 200 is operating at the time the opening and
closing door (the door) of the storage compartment is opened, the electrostatic atomizing apparatus

light 600 shouﬁeﬂﬁé@?éﬁW%ﬁ“ﬁﬁ&ﬁ@fﬁﬁﬁ%‘%? BRSERG HREPEARR B 208 5hEER PEOCan be visually

confirmed bythe us({ aI| htin metho ffeg{ptfrom that i in g.case v¥ erelln the electrostatic

atomizing appara LS TIGhT 80018 Usa |g?1 hside the Tetr rlgeratora & time the electrostatic

atomizing app@ra%o%qu&me%%@emm[&lz AR cassrulerainiiie:elasirasiatic atomizing
apparatus light 600 is installed inside the cover 300, when one or plural openings (for example, the

front surface 1o fiesding pesdrbdidy thesiddisy factopefirg¢nogshowm it thevidiaigrams), the upper
surface opening (not shown in the diagrams), or the lower surface opening (not shown in the
diagrams)} whith'dre opyenitias hibh mprbiireien sires ammersendiae Eafrstineaer £ finger therein are
formed in the front SL%fac;e or th both S|de surfages, { As possmle t]o noti that the electrostatic
atomizing app%ra?us 618 4} opera i ‘A‘mi‘ﬁlc’)lﬁta’ta“"ﬁ’y'Ss‘fﬁlf(’e%la‘ii Jb58ViERI% acing the electrostatic

atomizing appﬁé@m JeLoQ0R @}QF&%{%%SMLP{}%&%HQQE@%%}ﬁeﬁlésfmﬁéacﬂ&%Eom'z'ng apparatus

light 600 (for examp e, an LED or a lamp, etc.) leaks into the storage compartment from the openings
as apertures. Futhgraralss indiiecchRsaseherainthe alecknsiaiie atemiZdaghapparatus light 600 also
serves as the light inside the refrigerator, it is possible to irradiate inside of the storage compartment
25without providiisg sitghstasierdlih&ate figge tarrosapal sintdyran helostffiedemetubpisance can

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 1s better than that in a case of normal

15 freezing or instant freezing. Additionally, since miniaturized nano-size mist can be
uniformly sprayed in a storage compartment, there is an effect that it is possible to
perform bacterial eradication, provide antibacterial effect, and prevent drying
prevention as well.

[0173]  Further, in a food item whereto supercooling freezing is performed in the

20 refrigerator 1 of the present invention, since 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  maintained, and further by installing the electrostatic atomizing apparatus 200, it is



107 be ensured. On the other hand, by setting the position and the numbers of the openings as
apertures in the cover 300 so that inside the storage compaiuuent can be evenly irradiated with
sufficient luminance, since the inside of the storage compartment can be irradiated during operation of
the electrostatic atomizing apparatus 200, it is possible to 5notify that the electrostatic atomizing
apparatus 200 is operating without any special devi$4l. In addition, even when the electrostatic
atomizing 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 therpestilgerrerseiaiaelyherieod ivaprfatie baessrinl Riefispisar A SRYME 600 can replace

10the light inside, the refri eratorh{0178 Here, E%nus' ;%edtl,(l)aé-colltl)r e@%ﬂ e%yLED or two or more

LEDs emitting BifFATSHY SOt to TR S Fapat R o s g S b arattis 08, it is possible to use

the LED(s) sepatatel QGUERMDaBRELINAL fRsHER i wia%gtkﬁlyﬁ,qﬂe%%@ré&mgnside the refrigerator

that lights up at the time the door of the storage compartment is open, 15and an LED in blue, green or
red is used assadight 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
electrostafic at8hifzing Ehepefristua®Q0nioperatifyeniendpriifestehiigezink eoplpaemsstatic atomizing
apparatus light is on" and so on is presented on the control panel 60 provided in the door of the

storage 20condFARAIE RGP EERARE2 e PERTGRIAHISG G SRIMERT LS BrARiSRT (an LED, etc.)
dedicated for indicating.that the glecigsialic AURIZING,ARRA IS IS Sufing.she 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 anaaaeunt absprayes-mistey Adiag terrihastiatiahbaradiaatian: (@yength of bacterial

eradication) inside a storage compartment by a

freezing compartment 6, and which maintains a food item in the supercooling state

10 wherein the food item is not frozen even at a temperature equal to or lower than a
freezing point by taking in cool air that is blown from the cool air cutlet of the freezing
compartment 6 and is absorbed in the cooler 13, a temperature setting means which sets
a temperature in the freezing compartment 6 equal to or lower than -2°C but equal to or
higher than -15°C so that the food item stored in the cooling compartment achieves a

15 supercooling state, a cool air conditioning means which conditions the cool air biown
into the freezing compartment 6 and taken in the cooling compartment so as to prevent
air speed surrounding the food item housed in the cooling compartment, and to maintain
the stored food item in the cooling compartment to be in the supercooling state, a
supercooling release means which releases the supercooling state by changing the air

20 speed or the temperature, etc. surrounding the food item housed in the cooling
compartment, and a freezing temperature setting means which performs freezing
preservation at a set temperature lower than 0°C whereby the food ttem is cooled
rapidly by increasing the air speed surrounding the food item or lowering the

temperature surrounding the food item after supercooling is released, and is capable of

25  realizing energy-saving and high-quality freezing.



108 strength (for example, quantity of an applied voltage or a sprayed amount of mist atomization,
etc.) of the operation of the electrostatic atomizing apparatus 200 as a display of small, medium and
large, or a size of a graph, such as a bar graph, or as a size or the number of a mark or a figure (for
example, a figure such as a leaf mark, or a 5figure in a simple shape such as a square or a circle,
etc.), a user can visually confirm the amount of sprag&d mist or the degree of bacterial eradication, etc.
immediately. Furthermore, in a case 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#hé&Tigukisis tivitheeérsonpaitiplievhahtsatherbolorspenreathangdddn 10accordance with
the number of division, and the amount of sprayed mist or the degree of bacterial eradication, etc. is

displayed by tHEPRGABY Brane anilganharte e cotsrdhapdheXitguies sAMPRENGAY, it is possible to

display the amouph gtsprayRd alish. 5. degres. olbaciprial eradication, eic, also in a araphic display of
the amount of used electricity, the electricity expense, an the amount of carbon dioxide emission,

etc.; 15thereforegemblisplayasartion isreducasdibuaiae, anddthee sligridictysiametc. for display is

small and can be controlled easily, hence a display device and a refrigerator moderate in price and

small in size canibdrebyairiad aF urthie apdincartivd: afneinitiaf Sprayednmist arndethe degree of bacterial

eradication, etc. together with the amount of used electricity, the electricity expense, and the amount of

carbon dioxid@éﬁ?@é?&?ﬁr‘@&l?néd’%%@ﬁﬂ%ﬂmgcoﬁ‘ﬁFﬁr‘r‘eﬂ%ﬂhé‘?ﬁ% only by looking a display

part in one place ngge%g neeg of Igoki{g{g at severaId%grts dthe refrigerator 1 that is user-friendly can be
may

. can be used, and Juser can set erreéd storage comparjment to. a . s
obtained. [OlSﬁ?ﬂ%re, atleast a part of the cover ay be fermed of a resin material in color

through which garinaer:lighterdansmileicasiansRaRate White. Rilkoeuibitg. 25yellow, light blue,
etc., small in thickness, or a resin material etc. that is transparent or 109 translucence and small in

thickness so thb¢ sheagatier isghtyaans ovisualkaconiivied! frarmrbetiside (foelexarapie, a thin resin in
whitish colors, yellowish colors, bluish colors, or greenish colors, etc.), and by providing at least one
(preferabf plupiiiiag arpstaiiie 2brAnEshsaratos TpcormeERTHEtoFaIPBobe the whole cover

300 may be made . —
y refrigerating compartment 2, the switching compartment 4, the vegetable compartment

5, and the freezing compartment 6, ete.} if only a heating means is installed depending
on temperature zones wherein the inside of the storage compartments are controlied.
[01767  (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 electrostatic atomizing apparatus 200 is operating. In the present
embodiment, as shown in Fig. 4, Fig. 3, Figs. 18 to 20, at least one electrostatic

20 atomizing apparatus light 600 of an LED, for example, is installed inside the cover 300
or on the cover 300 itself of the electrostatic atomizing apparatus 200 so that the user
can visually confirm whether the electrostatic atomizing apparatus 200 is operating.
The electrostatic atomizing apparatus light 600 is made to light up at the time the
electrostatic atomizing apparatus 200 is operating, which is capable of lighting up or

25 flashing when the electrostatic atomizing apparatus 200 is operating at the time the



5to emit light in color (for example, red, orange, 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 an opening or a slit, etc. in the
front surface of the cover 300 so as not to leak light inside of the cover 300, but by forming an opening
or a slit in the side 10surfaces or the upper and lowHresurfaces 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 brsapeeand. ylesfing deey &herigtin) kbdingorac tonekoradicationedmibbhctertal effect, and
deodorizing effect, light does not leak 15from the front surface of the cover 300 and a user is not

iiluminated witfogYE;PEaiyerHisatsre Hive Koo s sislesss SRR BRRASA38Y Sand bacterial
eradication ang dsodorizing, eHiEciE.ca00e g?%teﬂysgng 9%}*@649@9?&%@% alomizing apparatus light 600,
! Spenitig

and bacterial eradication and deodorizing effects by spraying n no-size mist are improved. 20[0181]By

providing the eleaiesiaticsatRmoizing MpaiatdsiabiHAPinsieIrese0\es.200 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), everfoiienbstorddsitdigs suidh thsridaghitemseiddicuacentwsdd iarowhd the electrostatic
atomizing apparatus 200, such as in the front of the electrostatic atomizing apparatus 200, it is

possible to vis{fAN§EBRArPEE hitcathat e b deeopits Snmeiig it Yhsdbtween the stored
items. Further,e'\t (130 110 ¢ IsQ arrpﬁplicab{e %&Igg Ig%tgirectw glgetgle cover SOQCEhat the electrostatic

o us

atomizing apparatus 200 z)t 3 izgfpgfoaraylng ap arat éas IS opera iﬁ%ﬁnénﬁcﬂ asqséﬂ%ring mist spray
operation.” [01&2}(dsadkibedichinsidaaegiiossaiar i displandbabis electrostatic 5atomizing

apparatus is during operation) Here, it is described in the above an example wherein the
electrostatic atapizingligip@datusiightfGadyibe natille d-sh theclattiostatic atoiniding apparatus 200
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]  In a case wherein the electrostatic atomizing apparatus light 600 is installed
inside the cover 300, when one or plural openings (for example, the front surface
15 opening part 515, the side surface opening (not shown in the diagrams), the upper
surface opening (not shown in the diagrams), or the lower surface opening (not shown
in the diagrams)) which are openings with approximate sizes that a user cannot insert a
finger therein are formed in the front surface or the both side surfaces, it is possible to
notify that the electrostatic atomizing apparatus 200 is operating without any special
20 devisal by placing the electrostatic atomizing apparatus light 600 at a position where the
light from the electrostatic atomizing apparatus light 600 (for example, an LED or a
lamp, etc.) leaks into the storage compartment from the openings as apertures.  Further,
also in the case wherein the electrostatic atomizing apparatus light 600 also serves as the
light inside the refrigerator, it is possible to irradiate inside of the storage compartment

25 without providing a light inside the refrigerator separately, and sufficient luminance can



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 10during operation is visually
confirmed by using a lighting device 900 in a storage compartment (inside a refrigerator) inside the
refrigerating compartment 2, which is a storage compartment, for example. That is, it is also applicable
to have the lighting device 900 inside the storage cofipartment 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 irfelgeiasgiufal btorthgaeonbpartine tits rosithnamdltes refnigper afihg @emzartment 2, the ice
making compartment 3 (not shown in the diagrams), the switching compartment 4, the vegetable
compartment, SfITHEFESY TG EbID SR HREREE S S PIeR A8 YBHEEE B MR5F¥EM0stored items (food
items, etc.). Fur h{g{feghv%t[.esmgg&%tpr 1 includes %pe.hi.ragg t}{eef{(i%le%actci)n compartment door 7, the

. . { lgnlnarg;e SINCe the msk C I]h 1
slide-out ice ma Ing compartment door (not shown In the dia ms), the switching compartment door

9, the vegetablgLonpartmen.Aacs Onaneidatieazingicoippaitinent, doosddsieach of which opens
and shields a space between inside and outside the compartment. A plural inside refrigerator shelves

80 25(loading sh&tvers) the elgravidedhimihmg efrigerattay icopapantnahd @ anhipkiis the storage 111
compartment placed in the uppermost part of the refrigerator 1, and the approximately closed
containers 2X 43y Bradfitite eV Hutdn the sheiaeairigniatssper 80 gYcHIEa the undermost level,

which may be qsed %% %@hllls(;:-éi %%r%gartment.that is tlem erature controlled in a ﬁhllled temperature

zone of approﬁrsr?gfqe y 0+ r 'r%eé?/tcg’es Uge e§§§n§s\/wéta:eatt§‘8f€%%§?t%é 'or a vegetable

preservation cgpiainer-iiakis Gatale e YaoeahieRAMRAMESt iapReIwE &one of

approximately +3C to +5C. The switching compartment 4 is provided below the refrigerating
compartment Zhanrbtithanegeiable, derbdpartensiabbisproagaaaishvsitecawviighing compartment 4,
Further, the freezing compartment 6 is provided below the vegetable compartment 5 in the
10lowermidst phftlishtisidefirjsfagainrr Hereinafter, the refrigerating compartment 2 having the
refrigerating c me t intent door 7 and the inside [efri%erator shelves 80 %the,loading shelves), etc. will

be described: howaver fhe FeligEAtig CERBAERIRERES 95 REmREd E L BE 84]Here, the
refrigerator 1 i%i@el@ﬁt @&W%MQ@&J&%‘@%{%@{FAL%B'HQQ 600, it is possible to use

the LED(s) separately in such a manner that an LED in white is used as a light inside
the refrigerator that lights up at the time the door of the storage compartment is open,

15 and an LED in blue, green or red is used as a light for the electrostatic atomizing
apparatus that lights up at the time the electrostatic atomizing apparatus 200 is operating,
Further, as a means that notifies a user visually that the electrostatic atomizing apparatus
200 is operating, a display such as “the electrostatic atomizing apparatus light is on™ and
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, etc.)
dedicated for indicating that the electrostatic atomizing apparatus is during the operation
is provided and so on, 50 as to be able 10 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



15shape as shown in Fig. 21, and based on the installation direction of the refrigerator 1, a surface on
the front side having the door is referred to as a front surface, and a surface on the back side with
respect to the front surface is referred to as a back surface. Further, the upper side (the ceiling side) in
Fig. 21 is referred to as a top surface, the lower side (the floor side) is referred to as a bottom surface,
and the other two sides are 20referred to as side séiPfaces (here, from an anterior view, the left side is
a left side surface, and the right side is a right side surface). Additionally, in the refrigerating
compartment 2 which is opened and closed by the refrigerating compartment door 7, the plural inside
refrigerator shefeEEE|FraMplaciryEnehBsPrYrdoatrarystoraey REFRS W@ TiFally arranged in parallel
so as to be approximately parallel to the tap surface (or the 25bottom surface), thereby inside of the
etgerating CONTANRE S ot R ot AR QB LIk tems s improved.

[0185]Further, 4R e PGSR hQTRATMGRLNECOBLERY Gen3Q IS Aayslesd I Abottom surface wall of

the refrigerator 1 below the storage compartment (for example, the freezing compartmient 6) provided
in the undermostiewehiet the rafkgesd@iond(fwhichBecontistsench Mmaamnsreanstituting the refrigerator 1.
Of course, the control device 30 (the control means) may be provided in an upper part of the rear
surface ofthe Storatje somipaiapreyb (o enarnple citsl rifrlgerstingtcoiaRPRErt 2) provided in the
uppermost level of the refrigerato,r 1. The control device 30 performs_control for plural LEDs 910 (an

LED 910a, an PERPSIh LR RISt 0 54ROt Al PERE0E ARESHTED 109100 included in
the lighting deyicg, 900 mainly o uminaling.inside.efdne refrigerafing.sompaftment 2. [0186]Fig. 22 is

a front perspective view of the refrigerator 1 describing the embodiment of the present invention. As

shown in Fig. 37 shenlightingdedee 900:-tsinehA8ilgikeruicr dhelpitrhl, ERSt94 0 that emit visible
light for making it possible
also applicable that the figure is divided into muluple 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 Hquid crystal, ete. 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 mast and the degree of bacterial eradication, etc. together with the amount of
used electricity, the eleciricity 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 30{) may be formed of a resin material in
color through which an inner light can transmit, such as transparent, white, milky white,

25 yellow, light blue, etc., small in thickness, or a resin material etc. that is transparent or



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 compatunent door 7) of the anterior edges of the inside refrigerator shelves
80 in the inner side wall 2P so that lights 20emitted!8§ 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 allocated SBHR PP sRal B SiroeThinsry thedisde s ridtmdlysmigerstor shelves 80 next to

each other am ng the IH:raI insiqe r frigrerator shhe ves 80 s thaLtQ?OZSIilgggs glmitted by the LEDs

910 in the lighting device ﬁbﬁ%nr%el’easts‘gu%sfgé? {o'the Mside’ lffg"?‘ei‘:rlgésr’a';’tor sfiefés 80. [0187]Fig. 23

is a diagram dgsgebing AlighieMiting SHARSLENSHE O (e 8RRR/AlLE DS 24 xAS shown in the

diagram, the LEDs 910 generally have strong light directivity regarding luminescence. Therefore,

luminosity is theihigine sppmaneirgcbonibideahe@pticallaxis: 9hblparnpepdi auabdamaitight-emitting plane of
the LEDs 910, and luminosity decreases with distance from the optical axis 915. Here, for example, a
range wheve lighg hiabtiineelanifer Rramplssiey csmat-tlusr ivdte tiairso bs Bidieithninosity at the optical

axis 915 is referred_ tg as an effective irradiation range a (however, it does ngt mean that light cannot
8 i 98

be radiated at R o°& part SfEF tham HiE GV Ao a2 By Wellights emitted by the

LEDs 910, butjf faeansié@ngsrhat eteseler mingd L pnosibueayet bg aRiaineg 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 facheighn vweahctihe apfiaaliaxis H&b isket Hhacavd0oappraximately 50) is included in
the effective irradiation range a. Further, if not otherwise 15specified, the directions of lights regarding
luminescence lefihight BEYs ofiDeracd e e briitveinh ereiraitacns sirachioridein a plane parallel to the

inside ref{i(ggerator shelves 80 (this does not especially limit Iight in vertical direction).
surfaces or the upper and lower surfaces of the cover 300, efe. 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, ete. to emit light (for example, uliraviolet
light at a level having less affect on the human body, ete.) of a wavelength having
bacterial eradication, antibacterial effect, and deodorizing effect, light does not leak

15 from the front surface of the cover 300 and a user is not illuminated with light directly;
therefore, there is no influence on the human body, and bacterial eradication and
deodorizing effects can be obtained by the electrostatic atomizing apparatus light 600,
and bacterial eradication and deodorizing effects by spraying nano-size mist are
improved,

20 [0181] By providing the electrostatic atomizing apparatus light 600 ingide the cover
300 as just described, since the cover 300 can emit light in a wide range (for exampie,
the whole cover 300, or at least a part of the cover 300}, even when stored items such as
food items, etc. are housed around the electrostatic atomizing apparatus 200, such as in
the front of the electrostatic atomizing apparatus 200, it is possible to visually confirm

25  at once that the cover 300 is emitting light from between the stored items. Further, it is



[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 didly be lighted in white, for nstance, and when the
electrostatic atomizing apparatus 200 operates during opening of the refrigerating 25compartment
door 7, at least one LED (for example, the 910a) of the plural LEDs in the 114 inside lighting device
900 may be maldearplitabls Brdiighy difeqd SofOPesLPER tittitha Merepplicatweithgt a color (for example,
blue, red, orange, or Xellow, et(,:.zgof an LED that is lit up during operation of the electrostatic atomizing
apparatus 200%?%%‘0%%5%0?‘8 RIS TR b ARTERS-tHP &5 [T UB48HTigA®Mg Sinside the
refrigerator arq)lgﬁj}‘ggggpt colors, which can be simply recognized by a user visually. Further, it is also
applicable to change the color of the LED to be used for the lighting inside the refrigerator and have

the LED flashes1 xgiditianalby dit imlsianplicahierionaye dheykd allERs diliduring operation of the
electrostatic atomizing apparatus 200, and have the colors of the plural LEDs changed, or to have the
LEDs 10with citfersivizeoherefiashuaierpaishy)in order to notify the user immediately.
Here, it is described in the above an example wherein the electrostatic
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 refrigerating compartment 2, which is a
storage compartment, for example. That is, it is also applicable to have the lighting
device 900 inside the storage compartment also display that the electrostatic atomizing
apparatus 200 is during operation.

15 [0183]  Fig. 21 is a schematic sectional side view of the refrigerator 1 describing the
embodiment of the present invention. The refrigerator 1 in the present embodiment
includes plural storage compartments such as the refrigerating compartment 2, the ice
making compartment 3 (not shown in the diagrams), the switching compartment 4, the
vegetable compartment, and the freezing compartment 6 that include spaces to house

20 stored items (food items, etc.). Further, the refrigerator 1 includes the hinged
refrigerating compartment door 7, the slide-out ice making compartment door 8 (not
shown in the diagrams), the switching compartment door 9, the vegetable compartment
door 10, and the freezing compartment door 11, each of which opens and shields a space
between inside and outside the compartment. A plural inside refrigerator shelves 80

25 (loading shelves) are provided in the refrigerating compartment 2, which is the storage



[0190]Here, when the color of the LED that is lit up during operation of the electrostatic atomizing
apparatus 200 and the color of the LED for the lighting inside the refrigerator are different colors, the
LED that is lit up during operation of the electrostatic atomizing apparatus 200 is lit up only during
operation of the electrostatic 15atomizing apparatus 200, and is lit off when the electrostatic atomizing
apparatus 200 is not operating. Further, it is applicable that by using an LED which can emit lights in
two colors (the first color and the second color), a light in white color, for example, as the first color is
turned on when the electrostatic atomizing apparatus 200 is not operating, and a light in the second

color (for exarfiPPaEmSIRAHE SHRBTPATEPHIAE D5cafteeaife . 484 ba 2Mpsigeln, yellow, orange,
etc.) is turned qn edduringi%?sebﬁtliatgg ;8? glt%eg lgclzg }Erﬁ g‘;v i%i‘;’}gl m}g%l%% 1%%%5 ;ﬁ_?}léa Ezrg‘qaég this way, since it is

possible to usé the LE e lit during operation of the electras omizing apparatus 200 as the

lighting inside iigd GHHARIAINEYGRINAGH LD asalec ORIRIC AIRMIRIRORPRALAI.4RAD is not operating,
when the refrigerating compartment door 7 of the refrigerating compartment 252 is open, all the plural

LEDs in the lightinglietineei9IiR0 cancoausedeas dediihdicy - 1'TSdnrside dheagefsigerator, and brightness
is not decreased in the refrigerator. Furthermore, since it is possible to have the light lit in the color (the
second color, f6F EXEFAPREOPERIBIRIE Ot dRAS D I RSTTe RSP Binstahpdiffergnlisiont the color (the first

color, for examvglef%\{glte% to be used as the Ilggpg%lnslde }he refrigers torﬂhen the electrostatic

.. F3°C. 0+ . . ..
atomizing 5app§rea %%é?%’??r?ﬁ%t‘gﬁf/%nne c r?/férﬁ&étﬁ)y c%n%’r:(r)n that th&%electrostatic atomizing

apparatus 200,{5,008rtRGraRe 1R HERIRA ISIASR RRARYEhHie 34k ddiagram of the

refrigerating compalunent 2 of the refrigerator 1
vegetable compartment 5 is provided below the switching compartment 4.  Further, the

freezing compartment 6 is provided below the vegetable compartment 5 in the

10 lowermost part of the refrigerator 1. Hereinafter, the refrigerating compariment 2
having the refrigerating compartment door 7 and the inside refrigerator shelves §0 (the
loading shelves), ete. will be described; however, the refrigerating compartment 2 is not
limited to this.
[0184]  Here, the refrigerator 1 is in an approximately rectangular paralielepiped

15 shape as shown in Fig. 21, and based on the installation direction of the refrigerator 1, a
surface on the front side having the door is referred to as a front surface, and a surface
on the back side with respect to the front surface 1s referred to as a back surface.
Further, the upper side (the ceiling side) in Fig. 21 is referred to as a top surface, the
lower side (the fioor side) is referred to as a bottom surface, and the other two sides are

20 referred to as side surfaces (here, from an anterior view, the left side is a left side
surface, and the right side is a right side surface). Additionaily, in the refrigerating
compartment 2 which is opened and closed by the refrigerating compartment door 7, the
plural inside refrigerator shelves 80 (the loading sheives) for loading stored items are
plurally arranged in parallel so as to be approximately paraliel to the top surface (or the

25 bottom surface), thereby inside of the refrigerating compartment 2 is divided and



from a superior view describing the embodiment of the present invention. As described above, the
refrigerating 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 openihid and closing in a side-by-side manner, each of
which is connected to the main body of the refrigerator 1 with a hinge (not shown in the diagrams), are
15provided in the front surface of the refrigerating compartment 2. Here, the door on the right side to
the refrigeratot¥age gfEcifgmt pERfIsHgdHiBBItMi&Nnt door 78, and the door on the left side is the left
refrigerating cg |cuT: nthdroglr ﬂzﬁAﬁ l_(C:cslﬁenstcrilgg as the rei‘)ﬁ%?ratineqsg%mpair ment door 7 in a case

ri
wherein no pa r distinction 1 necegénary mﬁ’bt[ gofFurther, 4 do roﬁbgﬁérf 72 for housing a food

item is includeghigsidg e weilg ARG GANNHLHNC I dRRL LHERREN LS hRlighting device 900 is
formed by attaching the plural LEDs to a printed substrate 913 made of an electrical circuit. However,

the part of thetdwiftedhgubsirate-018 saviddenntd dadbenexposed th: haeigeside 10kt refrigerating
compartment 2 so as to present a pleasing appearance, and prevent 25reduction of the inner volume.
116 [0193]In kRl et BemscaER O cassigming b didtapie (lbnemoérvicanapproximate center of

the LEDs 910 thetaqterior edgé s of th?eﬁinside refrig%raft%r shelvu%s 80 tLac%d on the storage
Compartment Contr ﬁglé)ly ie dIl an upper pari oI tne rear surtace o € storage

0?’ exa?np ea;nfp‘lléla

compartment (for example, the refrigerating compartment 2) provided in the uppermost

level of the refrigerator 1. The control device 30 performs control for plural LEDs 910

(an LED 910a, an LED 910b, an LED 910c, an LED 910d, an LED 910e, and an LED
10 910f) included in the lighting device 900 mainly for illuminating inside of the

refrigerating compartment 2,

{0186  Fig. 22 is a front perspective view of the refrigerator 1 describing the embodiment of

the present invention. As shown in Fig. 22, the lighting device 900

using as a light source the plural LEDs 910 that emit visible light for making it possible
15 for a user to visually confirm stored items, for example, white light, etc. is provided in

the side portion (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 allocated so as to be placed approximately in between two inside refrigerator

shelves 80 next to each other among the plural inside refrigerator shelves 80 so that the

25  lights emitted by the LEDs 910 in the lighting device 900 are less subject to the inside



compartment 2) as Li as shown in Fig. 21, and as shown in Fig. 24, by assuming a 5distance (length)
of a horizontal width (in between the inner side walls 2P) of a storage compaent (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 of the storage compartment (for example, the
refrigerating compartment 2) as L3, and a distance¥ém the anterior edge of the placed inside
refrigerator shelf 80 to the rear 10 wall of the storage compartment (for example, the refrigerating
compartment 2) as L4, in the present embodiment, the LEDs 910 are arranged to form an angle O
between the offiedrdistslsséPthe LEDs 910 and the inner side wall 2P to be Taifi((1.2 + L3)/L1)) < <
90, so that the[laglas 910 ?stth(%agpticglsa. is 91 f_thettLEDs 910 are ar anged in such directions (for
example, such direction® that the Sptcal axe 91 AE0F ThL i SEFEGTY G588 8% Firectly fall on the
anterior edge pefians of Ahensideueligaratar shelver B0)dbRS Hghtsndhgidirection of the optical axis
915 of the LEDs 910 do not enter the inside refrigerator shelves 80 (especially. the anterior edge
portions) directliyscanicy zegséingSunthSubjact tthgldse, Wanmsianl he prasenis diedangent. [0194]Now,
since itis L2 >> L3 (L2 is sufficiently greater than L3), it can be 20considered that L2 + L3 2-- L2 ((L2 +
L3) is approxirPabRpird adiE Reppicban ez light-emsoingoptiestfided BipsdiBemte optical axis 915 of the
LEDs 910 by a}ssumi.%g Taill gLZ_tJ]r} 3)/L1)) as Tarfl(L2/L1). Therefore, by consideration as mentioned
IS A3 S A GRS TEDe SR URN TR o ptitsht 1i&*8TB D the LEDs 910 in such

above, it is also appli

directions (for gxamplg. speh AReIPNs A PRIGAL XS A1 7.8 e, LERs 910 does 25not directly

fall on the anterior edge portions of the inside refrigerator shelves 80) that 117 lights in the direction of
the optical axesissief #keldsfis iOale inpFeRtaL Banssidaxsiigaraipfashalves 80 (especially the
anterior edge portions) directly, by setting the angle O between the optical axis 915 of the LED 910 and
the inner side (hatteXf. tbdoes Teimxuptiptlighccanao0e: i5{31d 5] all(w)20hF igh@ hathie ngle 0 formed

between Eae opﬁ{ca,l axis 915 of the LEDs 910 and the inner side wall 2P is set an angle larger than
Tart4((L2'# LIS FERELSRTRTES &Y% healigh smyted Ry disreiln 76 BUgrasdsighe lighting device

900 is attachegs .ok, AFNGAENS 345 8 (e KRR SRQ5.ieaied 1sush rection (for
_ 9156 ;

example, such a direction that the optical axis 915 of the LEDs es not directly fall on the

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°, a. = 100° (approximately
+50°) is included in the effective irradiation range a.  Further, if not otherwise

15 specified, the directions of lights regarding luminescence of the LEDs 210 are to be
described hereinafter as directions in a plane parallel to the inside refrigerator shelves
80 (this does not especially limit light in vertical direction).
[0188]  In the present embodiment, at least one of the plural LEDs 910 (the LED 910a,
the LED 910b, the LED 910c, the LED 910d, the LED 910e and the LED 910f) is used

20 as the electrostatic atomizing apparatus Iight 600 for the electrostatic atomizing
apparatus 200. For example, when the refrigerating compartment door 7 is open, since
the plural LEDs 910 in the lighting device 900 are all used as the lighting inside the
refrigerator, the plural LEDs 910 may be highted in white, for instance, and when the
electrostatic atomizing apparatus 200 operates during opening of the refrigerating

25 compartment door 7, at least one LED (for example, the 910a) of the plural LEDs in the



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 portions of the inside
refrigerator shelves 80 and a user is not subject to glare by reflected light. 15[0196]By setting the
angle 0 larger than Tand((L2 + L3)/L1)), for examplg#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 shidrigsligtying devigandd birtaec dask el P or larger than 70 degrees, it is desirable

20to basically e it aafa(priorilty inlarraq ebrpe{pttthaﬁ tf}g Iights ip t{;lle direction of the optical axis 915
are directed infg' ia'ectionc not to enter %R%%ﬁsf’de’aré‘f??g(gr for shalves ‘ﬁor%ﬁ’rgrcaﬂ%eu(?{less there is a

reason that a ysghissRobewPiess ialarapyusilesiediiobt A dea QRuEMHREHAlthough the upper limit
of the angle 0 is not limited, since the LEDs 910 are mainly for lighting up inside of the refrigerating

compartment 2pgiretai§lief 25fdenifed 3shniecrhtlrodpiiCBLakis © ibupffidhiehd®s and the inner side wall
2P should 118 preferably be smaller than 90 dsgéees and directed to the inside of the refrigerator,
because ifthe BH &0 S 8EaRr 5 difeirgerolpsn di ey eednphe s ariarbRIE 9F5 is not directed to the

inside of the refrigerat %hbut to the outside of the re['%ihe ator, and. there is g possibility that the optical
axis 915 does‘ﬁ%‘%?rvr'a(%rg e msit (gtp é"’Péﬁ‘i‘g%r‘S%r £ %ghrs?{ﬁéa ?é%lélté) G%F?hg’a* etween the optical

axis 915 of the;ERsiAN dhedpRehsidadval2R shovlsnieteiabluhalasaesihan 70 degrees but

smaller than 90 degrees (that is, it is preferable that 70 < 0 < 90). However, since the LEDs 910 can
irradiate the ingpdi-gidehreérigeymtal bl thenpngewahtbeiefectivasntatdiaiion: range a, when
assuming the effective irradiation range a as, for example, a = 100 degrees ( 50 10degrees with

respect to the tpacas2Ls D dpvetkeispdprecbhariuralfiERratepgednop e 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 is lit up during operation of the
electrostatic atomizing apparatus 200 is lit up only during operation of the electrostatic

15 atomizing apparatus 200, and is lit off when the electrostatic atomizing apparatus 200 is
not operating.  Further, it is applicable that by using an LED which can emit lights in
two colors (the first color and the second color), a light in white color, for example, as
the first color is turned on when the electrostatic atomizing apparatus 200 is not
operating, and a light in the second color (for example, a color different from the first

20 color, such as red, blue, green, yellow, orange, etc.} is turned on during operation of the
electrostatic atomizing apparatus 200. In this way, since it is possible to use the LED
to be lit during operation of the electrostatic atomizing apparatus 200 as the lighting
inside the refrigerator even when the electrostatic atomizing apparatus 200 is not
operating, when the refrigerating compartment door 7 of the refrigerating compartment

25 2 is open, all the plural LEDs in the lighting device 900 can be used as the lighting



illuminated, and further, a user is not subject to glare when the arranged angle O of the optical axis 915
is within the range of Taril((L2 + L3)/L1)) < < 90 + a/2. [0197]However, when the installation position of
the lighting device 900 to the inner side wall 2P is provided nearer to the inside of the refrigerator than

the anterior edges of 15the inside refrigerator shelves 80 (for example, when L3 is minus), since lights

in the direction of the optical axis 915 do not fall on ke anterior edges of the inside refrigerator shelves
80 directly even when the angle 0 formed between the optical axis 915 of the LEDs and the inner side

wall 2P is equal tgeor lower than TanAé]LZ + L3)/ L1)), for example, 0 is equal to or lower than 70

n

meadhs %ﬁ?fﬁff/r’tﬁ'é‘ﬁﬂ BRSPS B ST e e sTYTRIMSide refrigerator

degrees, there'is

shelves 80 direl A AHEEL LSS G PSR BYTSIRng 15 I9ng deyice 200 Theretore, ntis

case, by setting the optical axis 915 as approximately 70 degrees, and'the effective irradiation

range a of the hii=Ds<dd Qs nior axamie.) appRraximately LR degieesbarpraximately 50 degrees), the
range irradiate by lights of the LEDs 910 in the lighting device 900 is -a/ 252 + 0< irradiation range < +

a/2 with respeetitstisebinwet asithe hghlin2 insdn thehefriga8draintiornlzangetis sthising range from 20
degrees to 120 degrees, hence it becomes possible to irradiate evenly almost all the area inside the

refrigerator. [0TRPSTELATES ARGRTRR Tees Hay srelysonfime feth iR elsHERsinttiBAMigagion of the lighting
device 900 to ggga;g&g%jde wall. 2P is, an the front side to vtf&a anterior edges of 5 the inside refrigerator

shelves 80 (for example, Wﬁgﬁaﬂggisanﬁuse), and turt eF,lptheeangIe 0 formed between the optical axis

915 of the LEDg:and thagnnes sigewal2R: iereetaldo o AWEeEdag dafdiba.il3)/L1)), for example,

is equal to or lower than 70 degrees. Fig. 25 is a top view of the refrigerating compartment 2 of the
alternative refrigeratopaccordingstoithe tmbddiinent 4f &f thesprasentioavention. In the refrigerator 1, it
is 10described a case wherein the angle 0 formed between the optical axis 915 of the LEDs
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
lefi 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 ciosing in a side-by-side manner, each of which is connected
to the main body of the refrigerator 1 with a hinge (not shown in the diagrams), are
I5  provided in the front surface of the refrigerating compartment 2.  Here, the door on the
right side to the refrigerator | is the right refrigerating compartment door 7B, and the
door on the left side is the left refrigerating compartment door 7A (described as the
refrigerating compartment door 7 in a case wherein no particular distinction is
necessary).
20 [0192]  Further, a door pocket 72 for housing a food item is included inside the
refrigerating compartment door 7. Furthermore, the lighting device 900 is formed by
attaching the ploral LEDs to a printed substrate 913 made of an electrical circuit.
However, the part of the printed substrate 913 is made not to be exposed to the inside of

the refrigerating compartment 2 so as to present a pleasing appearance, and prevent

25  reduction of the inner volume.



910 and the inner side wall 2P is equal to or lower than Tatil((L2 + L3)/L1)), and lights in the direction
of the optical axis 915 of the LEDs are directed to the direction of the inside refrigerator shelf 80. In the
refrigerator 1 as shown in the diagram, since the angle 0 between the LEDs and the inner side wall 2P
is set equal to or lower than 15TanA(L2 + L3)/L1)), and the lights in the direction of the optical axis 915
of the LEDs are directed to the direction of the insidéﬁrefrigerator 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, alt inside of the refrigerating compartmegnt 2 can be illuminated brightly, the lights in
the direction ;}aﬁ%?opt?&é? eﬁ%@&%&fﬁéﬁ&ﬁﬁs’%ﬁ?ﬁ%ﬁ @%Iég@s%én raé]frigerator shelf 80 directly,
which may caysg ihe [eflerie deiahi by §1e AeraeSd98,0f thediride fafggerator shelf 80 enter the

eyes of the user of the refrigerator 1 strongly, and cause the user to be subject to glare. [0199]In this

case, it is alsosagpdicalyndaahime wSiag: acmpitiiall@ss: kel eheabiRigtratinight for the anterior edges of
the inside refrigerator shelves 80, or by forming a coating 25film over or forming into a shape the

anterior edgescofmenpriday&frtjeharor Biiahads B0 21 $0vnan [deks tikespmdneetiect light (for example,
mattes co$ting _.coating in a color |ess likely to reflect light, or a shape whereby reflected light is not

directed t0 a frOMPUFEERAN BUt hertruetedts i ptarsh Hif doRB AR L the Yerig&8tor by processing the
surface to be indented, eie,) G USaL I3 NoL SR SGLIo-GAe-sYeRWha R ING gt is S reflected.

Therefore, in the refrigerator 1 according to the present embodiment, eéven when the angle 0 between

the LEDs 910 angihe irhgh)Sids wallpai:-imsetadtalri-artHowen than (fasexample, equal to or lower
than 70 degrees) Tatf4((L2 + L3)/L1)), the lights emitted in the direction of the optical axis 915 of the

LEDs 910 enteéPifahinstitae efnigetaiot ShedyapB0tn relttbyr aglay eolypagfiacioms €3n be reduced, and
almost all the 10area in the refrigerator can be evenl% illuminated b%%%gy and it is possible to provide

the refrigerato™ {HiTTE TR B aremor esinGhs Bared eidetebiste ¥ beyedr, and a stored item
therein cap be.yisugll. SORCGd a1 NEE. IS NG Nt IRQUNRI AR s eriped above, the LED
910, which is light sources of t e ighting
in the present embodiment, the LEDs 910 are arranged to form an angle 8 between the
optical axis 915 of the LEDs 910 and the inner side wall 2P to be Tan'((L2 + L3)/L1))
<8< 9(°, so that the LEDs 910 and the optical axis 915 of the LEDs 910 are arranged
in such directions (for example, such directions that the optical axis 915 of the LEDs
15 910 does not directly fall on the anterior edge portions of the inside refrigerator shelves
80) that lights in the direction of the optical axis 915 of the LEDs 910 do not enter the
inside refrigerator shelves 80 (especially, the anterior edge portions) directly, and a user
is not subject to glare. Here, Tan™' represents arc tangent.
{0194}  Now, since it is L2 >> [.3 (L2 is sufficiently greater than L3), it can be
20 considered that L2 + L3 = L2 ((L2 + L3) is approximately the same as L.2); hence, it is
also applicable to arrange the optical axis 915 of the LEDs 910 by assuming Tan™ (L2 +
L3}/L1)) as Tan(L2/L1). Therefore, by consideration as mentioned above, it is also
applicable to arrange the LEDs 910 and the optical axis 915 of the LEDs 910 in such

directions (for example, such directions that the optical axis 915 of the LEDs 910 does

25 notdirectly fall on the anterior edge portions of the inside refrigerator shelves 80) that



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 O the direction of the optical
axis 915 of the LEDs 910 forms with respect to the inner side wall 2P is changed, the effective
irradiation range a also changes simultaneously. In the refrigerator 1 shown in Fig. 25, since the
angleD 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 20example, equal to or lower than 70 degrees) Tatfl((L2 + L3)/L1)), and inside of the
refrigerating cquartment 2 is irradiated in a concentrated manner, there is a possibility that the inner

side of the opdB&d P BrRINS CORMBEEAIEG door PeHdls TSRS BH B Yp proximately 90
degrees from ?eﬂé’e?ﬁgrﬁ@ﬁ%soi{otgé% eli9ea NG SPIPATEMERE g0k ik Dofipgluded in the effective

irradiation range a of the LEDs and hence a 25few light'is irradiated over the door pocket 72

provided innergiglesotihar altigrkatings 412 boamparsmemdaeomi-pyidezDe 810, and the door pocket
72 may be underlit. Since the door pocket 72 is a housing space greatly convenient for housing and

taking out a b&verdge Lsmah #éfis, etc., it is preferable to have the door pocket 72 in the state of the
refrigerating compartment door 7 openin ?E)roximately 90 degrees illuminated in 5consideration of
E\/’\’ﬁ%‘f [

convenience df ¥ tlser fh @RS cAdh et SEIvsthimgratedr tHe sefidditor 1 is dark,
iall ight: fore,.the i llati le of [ i Id ferably b b
especially at %Uﬁng‘tﬁé‘?nﬁ’&e%ée %éﬂ%ﬁs%ékofgl 2%% %%5@%@&{;?&5"9%%@12@% preterably be set by

considering the eftective irradiation range Meantime, the ang optical axis 915 of the

LEDs 910 fornag.sheuidde 10saiatadegres eapablenatiluminatingitbecdepspacket 72 of the

refrigerating
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 fail on the

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 fall on
the anterior edge portions of the inside refrigerator shelves 80 and a user is not subject
to glare by reflected light.

15 [0196] By setting the angle 0 larger than Tan (L2 + L3)/L1)), for example, an angle
larger than 70 degrees, well-balanced irradiation without ununiformity, etc. can be
performed when the entire inside refrigerator shelves 80 are irradiated. Now, for
example, if lights in the direction of the optical axis 915 enter the inside refrigerator
shelves 80 even when the angle & is set equal to or larger than 70 degrees, it is desirable

20 to basically treat it as a priority in arrangement that the lghts 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 8 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



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
Tairl((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 0
the optical axis 915 of the LEDs 910 forms with respett to the inner side wall 2P is set an angle (for
example, approximately 75 degrees) larger than TanA(L2 + L3)/L1), and the door pocket 72 in the
state wherein the refri%(’eratingrcom artment door 7 is opened approximately 90 degrees from the

closed state isPREGRRES T4 Qtsares ALipritfde o i ARRE s ASHAYE%. Thus, the LEDs 910
can also irradigte the. door et 72 at the same time while irradiating.inside of the refrigerating
comparment B ad 2 B R Lot lighting over the

inside of the refrigesatond imne HoRtingRvathe,fae R askel: 42 Rlsendl-nighbe@mde obtained. Further,
a user can also recognize at once that the electrostatic atomizing apparatus 200 25is operating by

making the LE®s @itbdithisuightimgdexict D884 ightireaddfastide $22:[0208%rere, when the angle 0 the
optical axis 915 of the LEDs 910 forms with respect to the inner side wall 2P is Tatil((L2 + L3)4 (Li +

L4)), since the 'Gpticdraxigiol raibstress the sr¥iralans br o Bs v ssaf PosRSAIPR (a rear side angle
el 4 et £ A
Domponsa o W e R A BB b S L e

50pposed to the inner si e are ins intersects with the rear wall

when 0 is apprpxiprately Se4egress g oenek L affigsratorpl ez sihlgto radiate all over the
inside of the storage compartment the most efficiently when 0 is approximately 60 degrees. Therefore,

with respect toitigghtiighinsidectiver rathigeratargent asefvhBreimidsol athl¢éle? whién3)/(LI + L4)) (for
example, approximately 60 degrees) 10is preferable. [0204]Here, since it is L4 >> Li (L4 is sufficiently
larger than Li) 2feeBR&accHaeideredaian [ange|ops. Sy axpmple 115 Hskamaea&tel) the same as L4), it is

possible 5 arran eemtht%tho etéi%%! taﬁ% glﬂ%a f th%EISEPng _91%k())¥ on igerritrg} 'gggéé\(LZ + L3)/(L | + L4)) as
Tanl(L2 /L4). gW?en B'is'edualto or fowef than an4rfff_ + @g)r R )5
illuminated, and further, a user is not subject to glare when the arranged angle & of the
optical axis 915 is within the range of Tan (L2 + L3)/L1)) < 6 < 90° + /2.
{0197]  However, when the instaliation position of the lighting device 900 to the inner
side wall 2P is provided nearer to the inside of the refrigerator than the anterior edges of
15 the inside refrigerator shelves 80 (for example, when L3 is minus), since lights in the
direction of the optical axis 915 do not fall on the anterior edges of the inside
refrigerator shelves 80 directly even when the angle 9 formed between the optical axis
915 of the LEDs and the inner side wall 2P is equal to or lower than Tan (L2 + L3)/
L1)). for example, 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 915 as 0 = approximately 70 degrees, and the effective irradiation range
o of the LEDs 910 as, for example, approximately 100 degrees {(# approximately 50
degrees), the range irradiate by hghts of the LLEDs 910 in the lighting device 900 is —o/

25 2+ 0 <irradiation range < 6 + o./2 with respect to the inner side wall 2P, and the



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 B is approximately not less than 30
degrees and not more than 60 degrees, a direction of the reflection is not in a direction that makes a
user who is looking into the 20refrigerator standing‘éﬁ the front side of the refrigerator | be subject to
glare, hence it is considered there is a small possibility that the user is subject to glare and feels it
difficult to use. in addition, when there is a possibility that the user is subject to glare, it is preferable to
provide a menTHSYPLARER AN AT e AT AN SEIET IR0 dreterndrnnilt A sorbs light and
weakens reflectedblllg{g)t ele in thefy% tgggﬁ %dgdge% Ilc:gl%é% %CE)Sri?%sigl%ur)gfrigerator shelves 80. 123 [0205]In

) it : :
this case, the (r)wsa e 0 the 01|%t|ce:§ "axis 915 of the orms with respect to the inner side wall 2P

should preferalyde apprgximaily. Tadita? daledthéteh thb MdiliaW.atithe affective irradiation range
a of the LEDs 910. However, when the formed angle 9 is approximately Tan'lfflL2 + L3)/(L1 + L4)),

since there is ddbpusdibitityhat g hnes sidéleeticl? pothbednterick edbesefithednside refrigerator shelves
80 and a user is suS;JJect to glare, and further, the door pocket 72 in a state wherein the refrigerating

compartment SRSy sisprofihiiaranropiuagrads frasiraidks Gietads fess likely to be

inadlated, it s Qreforable fo.set 0 i e of pRRIGAMAtel Tar,2 L LAY+ L)) < < 90
degrees, however, when 6 IS ('ﬂ se Tf)lfo 0 degrees, In view o € eftective frradiation range a, when

assuming that ) is.2PREHRaIEd- 98 Jeaees fameramRig: and ieLiartiye.badiation range a is 100
degrees ( 50 degrees with respect to the optical axis 915), for example, the irradiation range becomes

a range betwegig. 49 is e greaswof 1ix0degrets @ngaviten the itcatliadionerangerisol 50 degrees, there is a
possibility that one who is using the refrigerator 1 (user) 15is subject to glare; therefore, it is more
preferable to sEegdnge Wﬁﬂﬁo&m@ngo&he present invention. In the refrigerator 1, it is

10 described a case wherein the angle 6 formed between the optical axis 915 of the LEDs
910 and the inner side wall 2P is equal to or lower than Tan'((L2 + L3)/L1)), and lights
in the direction of the optical axis 915 of the LEDs are directed to the direction of the
inside refrigerator shelf 80. In the refrigerator 1 as shown in the diagram, since the
angle 8 between the LEDs and the inner side wall 2P is set equal to or lower than

15 Tan'((L2 +L3)/L1)), and the lights in the direction of the optical axis 915 of the LEDs
are directed 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
concenirated 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 210 fall on the inside refrigerator shelf 80 directly. which may cause the reflected
light by the anterior edge of the inside refrigerator shelf 80 enter the eyes of the user of
the refrigerator 1 strongly, and cause the user to be subject to glare.

[0199]  In this case, it is also applicable that by using a material less Iikely to reflect
light for the anterior edges of the inside refrigerator shelves 80, or by forming a coating

25  film over or forming into a shape the anterior edges of the inside refrigerator shelves 80



approximately Taif IffL2 + L3)/(L | + L4)) <9< approximately Tati((L2 + L3)/L1), since the user is not
subject to glare in view of the effective irradiation range a, and it is possible to irradiate a large area in
the refrigerator. [0206]According to the present embodiment as described above, since the LEDs 910
20are used for the lighting inside the refrigerator, the refrigerator 1 of low power consumption and
energy saving, wherein an amount of heat generatib%)is small can be obtained. Further, since at least
one of the plural LEDs 910 used for the lighting inside the refrigerator can be made to flash during
operation of the electrostatic atg z_glﬁ apparatus 200, or to light in another color different from the

mi
emitted color (REH 8T F5HY TGt e SR eREmels A £aainsrsminBrovisos fhting device for the
electrostatic 134, alomizing APRAAIS.290:APAAINATRYMAkNG &t leagt,qne of the plural LEDs 910
light in the other color, the design is improved, and a user can visually confirm that the electrostatic
atomizing appa#aition 2SRRI AGRI0NeR (2R TIERERaHcwhanihe.kd&ig 810 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 podiker beaxdentsd.thie ftbntsidenthaheftigelatirnyeoorhpahntiekitidoor 7 side) than the
anterior edges of the inside refrigerator shelves 80 on each of the right and left inner side walls 2P

inside the Tefritf8FStifly CORFAmTEht SiRtHEPTdATGEARS ot RTE b beHifER: B¥tveen the optical axis

915 of the light gmi ted bpé h of the, LEDSs, 910, and 10the inngr, side wall 2P is set larger than
approximatelywrae?c [2°% L%??%ﬁe fﬁeélﬁg’r%pg?'gﬂﬁﬁ%‘%ﬁ?ﬁ%‘té&v %Edﬁésgs%ggaéﬁgrsmaller than

approximately 9Qe.dagress - anth i EaT ightsvin dhe diteetion ofthe optical axjs 845 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 nightfedhamedhe tendecione diybs apfithiennsitieofafrigaiai o Ghadves Beiddirectly, glare 15that a
user is subject to is reduced, and high visibility is ensured in the refrigerating compartment 2. Further,

when the angl&BgpAetbEaFEdnctie stidal Ao satmsdiget arfrteastif dch of the LEDs 910
o e L e S SRR A R, e
inclined too mﬂg}éﬁ’ié@ﬁmr 1 which is eye-friendly, having a small effect on the eyes of the user, and
a stored item therein can be visually confirmed at once also in the night.
[0200]  Now, as described above, the LEDs 910, which is light sources of the lighting
device 900, has strong directivity, whereby lights are strongly irradiated within the
15 effective irradiation range o centering on the optical axis 915. Here, when the angle 6
the direction of the optical axis 915 of the LEDs 910 forms with respect to the inner side
wall 2P is changed, the effective irradiation range o also changes simultaneously. In
the refrigerator 1 shown in Fig. 23, since the angle 6 the optical axis 915 of the LEDs
910 forms with respect to the inner side wall 2P is set equal to or 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 inciuded in the effective irradiation range o of the LEDs 910, and hence a

25 few light is irradiated over the door pocket 72 provided inner side of the refrigerating



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 255aving.12_L125 [0208]Furthermore, even when the angle 9
formed between the LEDs 910 and the inner side wall 2P is set equal to or smaller than approximately
Tan4(L2 + L3)/L1) (for example, apgroximately 70 degrees), and the lights emitted in the direction of

the optical axi§TPABIHELEDY FE0EPE THagts il PoREiASileY RS tor ¥A%ives 80 Sdirectly, in a
case wherein WJI§&%JQP§?8§%£9$QL%%E%Ié’réﬁﬁk%n@ei{%ﬁ{ i iﬁ%%%%ﬁﬁ'%ﬁ%fgr&%ator 1 and the user is

less likely to be subject to glare due to shallow angle ot incident light to the anterior edges of the inside

refrigerator shetvas80mtheiuser-doesspitdesiaianebwmihisdeficriern ight ue toteflection, and further,
almost all the area in the refrigerator can be evenly and brightly illuminated; therefore, it is possible to
provide 10the r&frigetatonpevinicht fees Sepetinpfiremomagivtiedeyess dhehaatebin, 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 uSEPYEFRSIAfS RIRRIF IR TiR MY Brieetchs R R o SrREd axis 915 of the LEDs

910 are madet}xo enter tpe f'ns(iidei( refrigie ator sge es%BO irectbr{ lg usi q@aterial less likely to
reflect light over the %%ﬂlierllsoraredas S oa! the INsidle re cr’fa’ergtlg? s%ae%}le&én%%?or %y forming a coating film

over or forminggii Ashapen i SxemiNa. Retiessaating acaatibg.inagaier jess 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
f0201]  Meantime, the angle O the optical axis 915 of the LEDs 910 forms should be
10 setat 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 6 the optical axis 913 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 «.
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 + L3)/L1), and the door
pocket 72 in the state wherein the refrigerating compartment door 7 is opened
approximately 90 degrees from the closed state is included in (an extension of) the
20 effective irradiation range 0. Thus, the LEDs 910 can also irradiate the door pocket 72
at the same time while irradiating inside of the refrigerating compartment 2, and the
refrigerator 1 which is user-friendly capable of providing both lighting over the inside
of the refrigerator 1 and lighting over the door pocket 72 also at night can be obtained.

Further, a user can also recognize at once that the electrostatic atomizing apparatus 200

25 is operating by making the LEDs 910 of the lighting device 900 light and flash.



20reflect light, glare due to reflection can be lessened similarly, and further, almost all the area in the
refrigerator can be evenly and brightly illuminated; therefore, it is possible to provide the refrigerator 1,
which has small influence on the eyes of the user, a stored 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 9100 of the 25lighting device 900 Hside the refrigerator are lit up when an opening
and closing door 126 (for example, the refrigerating compartment door 7) of a storage compartment
(for example, the refrig,i(i:-ratin compartment 22. is open, in which case at least one (for example, the

LED 910a) of th& plural TEBLFEFERERpI s B S50ef the P2t BB & Nised for displaying that
the electrostatic, alomigingAPRAIAEF0riz QRS 211Rg: |f pis ARPlIGADIE hal.4tgast one LED, for

example, the LED 910a, is made to flash or be turned off when'the opening and closing door (for

example, the refsigeiating carmpaimen: 8ok frafdie s R SempatneiRfidonLexample, the
refrigerating compartment 2) is open. Alternatively, it is also applicable that at least one LED (for
example, the F&DGiGainis pnstien iproforaty cmproreehiE Biwin thifferanideoteltefor 10example, in white
and orange), which is lit up in a same type of color (for example, white) as a lighting color of the inside
refrigerato? Iigﬂ?ﬁ?@eﬁaﬁ}&%‘wm‘éﬂlﬁé“@%ﬂ&&& Dutthigimgallsparatis2uhidfiot operating, and
which is lit up in a different color (for Age in a different type of calor an%for example, orange)
from the Iightirﬁ%ﬂc%??frwgf ?k%éslfigﬁ‘ﬁgﬁan %g\%g(tap eéroeﬁsnléllééetrﬁ%aré i grraact%rllvl\? ent 1{*(:et(éIectrostatic

15atomizing apparaius 200 s ARRLAING IRALAIHIRekI isalRa: applisablerthativhen wo or more
LEDs (for example, the
approximately 60 degrees. Therefore, with respect to lighting inside the refrigerator, a

case wherein § is Tan (L2 + L3) /(L1 + L4)) (for example, approximately 60 degrees)
10 is preferable.
[0204]  Here, since it is L4 >> L1 (L4 is sufficiently larger than 1.1), it can be
considered that .1 + L4 = L4 ((L1 + L4) is approximately the same as L4), it is possible
to arrange the optical axis 915 of the LEDs 910 by considering Tan((L2 + L3)/(L1 +
L4)) as Tan(L2/L4). 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 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 3¢ degrees and not more than 60 degrees, a
direction of the reflection is not in 2 direction that makes a user who is looking into the
20 refrigerator standing on the front side of the refrigerator 1 be subject to glare, hence it is
considered there is a small possibility that the user is subject to glare and feels it
difficult to use. In addition, when there is a possibility that the user is subject to glare,
it 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 sheives 80.



LED 910a and the LED 91014 are lit up when the electrostatic atomizing apparatus 200 is operating,
these two or more LEDs (for example, the LED 910a and the LED 910b) are in different colors (for
example, blue, orange, or red, etc.) from the lighting color 20(for example, white) of the inside
refrigerator lighting device 900, wherein at least two or more LEDs (for example, the LED 9I0a and the
LED 910b) are lit up in a same type of colors (for exh'%%ple, white) as a lighting color of the inside
refrigerator lighting device 900 when the electrostatic atomizing apparatus 200 is not operating, which
are lit up in different colors (for example, in different types of colors, such as blue, orange, red, 25etc.)

from the lightid@?&or &t tecaisits FRelrgHhsRRtisgstisg edithe B HATIE 407 electrostatic

atomizing apparaluis 200 i, oReraling, A A plodritionally, hsse Alleast iy .gramore LEDs may be
different colors, and may be the same colors. Furﬂweyr, It 1S also apb’hcable to have two or more LEDs

be lit up and syyiiches)aff aiespaiclrsmhilarihaalactps@icasomizinm appskais 200 is Soperating. In
this way, design is improved and a user can immediately confirm that the electrostatic atomizing

apparatus 200vbeogerawme atdled saaprectimetehridnftittier].8irdel the A EBsctrrdie also used as the
lighting inside the refrigerator, the refriigerator 1 low in cost can be obtained. Furthermore, it is also

applicableo uRRSs Rttt dishs s refiriah g ermiRetristas i b BridsfiisgaeHsivtwo and more
different CO|OVSS§03§, a L%g?*t one c]ch?r more J.@Eﬁ)gr(l‘fr 6%>(§am Igt, e LE%"%IQQa the LED 910b).
Additionally, at least one (for xam%) e, ‘the o106°6t the pIuraIf fEDS fﬁ i the inside refrigerator
lighting device 90Q.canhehisechas Aaedicyardbi[anleRresenting Haal heislgctrostatic atomizing
apparatus 200 is operating. In this case, it is also applicable to have the LED not to light up when the
electrostatic atomizingsaippiarateS200ts] ok ppétabing; @nglwilita hawestbre LED light up in a different
color (for example, orange, etc.) different from
approximately Tan"((L2 + L3)/(L1 + L4)) < & < 90 degrees; however, when 6 is close
10 to 90 degrees, in view of the effective irradiation range o, when assuming that 8 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 is using the refrigerator 1 (user)
15 is subject to glare; therefore, it is more preferable 1o set @ to be within a range of
approximately Tan™((L2 + L3) /(L1 + L4)) < 8 < approximately Tan'((1.2 + L3)/L1), since the
user is not subject to glare in view of the effective irradiation range o, and it is possible
to irradiate a large area in 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 smali can be
obtained. Further, since at Jeast one of the plural LEDs 910 used for the lighting inside
the refrigerator can be made to flash during operation of the electrostatic atomizing

apparatus 200, or to light in another color different from the emitied color used for

25 lighting, it is not necessary to additionally provide a lighting device for the electrostatic



the lighting color (for example, white) of the inside refrigerator lighting device 900 only when the
electrostatic atomizing apparatus 200 is operating. [0213]Further, if it often happens that the
electrostatic atomizing apparatus 200 is not operating at the time an opening and closing door (for
example, the refrigerating 20compartment door 7) of a storage compartment (for example, the
refrigerating compartment 2) is open, it is applicablé%b perform lighting control representing that the
electrostatic atomizing apparatus 200 is operating when the electrostatic atomizing apparatus 200 is

actuated within a predetermined time sfor example, 60 minute;{% after thel%)ening and closing door (for
example, the rEfTJERSIRBEFRBIM I PyaEnEsh I5aT ea° fh HRRWA-ERYEEY can recognize that the

electrostatic ago%izi%%aagar@tu 128 200.is ocpeéatigq even if the Iectrpst%tli tomizing apparatus
200 is not operlgtlnlglrgi at the time the reé;fﬁiégr]énﬁﬁgv%éﬁnpaﬁﬁreﬁ? 5635?@ fgnolﬁigne%gfurther, it is also

applicable to disRlauaisa:anaRepHansesyll oL REON schedule (for example, how many
minutes before the operation has been performed, how many minutes later the next Soperation is

scheduled, an@ge7bn) Birthee, @leotitodiatis Hibanizisg faplnatysi2@0hanidhoniydtiedime the electrostatic
atomizing apparatus 200 is operating on the control panel 60. In this way, even when the user does
not stay near tA¥ retErgeriiearuraiiriles tHE arcetrpstdifcaatoinm titrusp il ® is operating, the user

can visually recognize an operation stafus of the electrostatic atomizin aratus 200. 10[0214]As
B e S S T LS8 0 T

mentioned ab(?ve, the' ang e op 1th Fespect to the inner side

wall 2P wheretg the, L Es.940 RiRALavidadiersRbyitNin R tanoaal aRRrRimately Tatf1((1.2 +
L3)/(L1 + L4)) <0< approximately Tan-I((L2 + L3)/L1), when the LEDs 910 are used for the lighting

device 900 insiite adkarRgeidoha pdrigaetits andpbynasas alitg ittasdistancedromicthe approximate center
of the LEDs 910 to the
formed between the optical axis 915 of the light emitted by each of the LEDs 910 and
10 the inner side wall 2P is set larger than approximately Tan(L2 + L3)/L1) (for example,
approximately 70 degrees) and smalier 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 [ights 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) /L 1) (for example, approximately 70 degrees), and the
lighting devices %00 are installed in a manner so as not to be inclined too much to the
20 back (rear side) of the inside of the refrigerating compartment 2, even when the front
side of the refrigerating compartment 2. that is, the refrigerating compartment door 7 is
in an open state, the door pocket 72 formed in the refrigerator compartment door 7 can
also be irradiated; therefore, a lighting device dedicated to lighting of the door pocket
72, for example, needs not be provided, which contributes to cost reduction and energy

25  saving.



15 anterior edge of the inside refrigerator shelf 80 placed in the storage compartment (for example, the
refrigerating compartment 2) as Li, the distance (the horizontal width of the storage compartment) in
between the inner side wall surfaces (the inner side walls 2P) of the storage compartment as L2, the
distance from the approximate center of the LEDs 910 to the inner side wall 2P whereto the LEDs of
the storage compartment are 20provided as L3, andhe distance from the anterior edge of the inside
refrigerator shelf 80 to the rear wall of the storage compartment as L4, a user is not subject to glare,
the inside of the refrigerator can be easily viewed since it is possible to irradiate a wide area inside the

refrigerator, an8i#the £ eiiig aetedndhfcieg efargied hetviovited-500%H #1é Sforage compartment
(inside the refrigeratqr) e electrostatic atomizing apparatus 25light 600, it is possible to visually
gn r élgeel évzaﬁég f%, ﬁect %gtug t0 or smaﬁer tﬁ gp%%l‘% }Zﬂ;} &'% LSL))/ Ll? r{gr

confirm whethér omizing apparatu e mist spraying apparatus) is

operating at ongehy. the Jighting,Savice290.insidaithe SINrass 6RMRRHMEA nside the refrigerator).

Further, in view of the effective irradiation range a, since it is possible to irradiate the door pocket 72
as well even whigiaatheidnonisiepane d) adhousetdiemnrinsidedbefeanposketsf can be visually

confirmed 5also at night. [0215]Furthermore, even when the angle 0 the optical axis 915 of the LEDs
910 formswithdissihedt teatsevhsrier rsitfetsddign PopsirerditsatrefilED s Ot0mfeprdvided is set within the

range of approximately TanA(L2 + L3)/(L] + L4)r%‘i< 0 < approximately 90 degrees, a user is not subject
to glare, and il HEFAY thard s Sivsilradistioi Perghest B glam st BILYiBig S iradiate a wide area

inside the ref”%ﬁi’é&rﬁéﬂ%'&Ei%ﬁa%“@%é?ﬁ%%@s?&a@%gQ%t%?ﬁb(vk@es\ﬁ{% ARdfucther, by using at least

one of the lighting devices 900 in the storage compartment Onside the refrigerator) as the electrostatic
atomizing appasatpisri otk 0dicliia possikle tendsisalweaniia avhetheiHhaLIpaikostatic atomizing
apparatus 200 (the mist spraying apparatus) is operating at once by the 15lighting device 900 in the
storage compartingsritdirnside thebednigenigity)iliFumhed; Sietre, it is possible to provide
10 the refrigerator 1, which has small influence on the eyes of the user, a stored item in
which can be confirmed immediately also at night, and which is eye-friendly.
{0209]  Further, also in a case wherein the user feels glare when the lights emitted in
the direction of the optical axis 915 of the LEDs 910 are made to enter the inside
refrigerator shelves 80 directly, by using a material less Hkely to reflect light over the
15 anterior edges of the inside refrigerator shelves 80, or by forming a coating film over or
forming into a shape (for example, mattes coating, coating in a color less likely to
reflect light, or a shape whereby reflected light is not directed to a front direction but is
directed to a lateral direction inside the refrigerator by processing the surface to be
indented) the anterior edges of the inside refrigerator shelves 80 that is less likely to
20 reflect light, glare due to reflection can be lessened similarly, and further, almost all the
area in the refrigerator can be evenly and brightly illuminated; therefore, it is 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.

f0210}  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



it is possible to irradiate the door pocket 72 as well even when the door is opened, a housed item
inside the door pocket 72 can be visually confirmed also at night. [0216]Further, when the angle 8 the
optical axis 915 of the LEDs 910 forms with respect to the inner side wall 2P whereto the LEDs 910
are provided is set within the 20range of approximately Taff((L2 + L3)/L1) <8< approximately 90
degrees, since the optical axis 915 of the LEDs 913 #oes not fall on the anterior edges of the inside
refrigerator shelves 80 directly, a user is not subject to glare, and in view of the effective irradiation
range a, since it is possible to irradiate a wide area inside the refrigerator, the inside of the refrigerator

can be easily Vievssemelndbarfiesagie remep i fatdaos Arbt SEgSHIIRG Ié (fitfes 900 in the storage

compatunent (inside the rei{ri e{ator as the ]250 glectrosilagilgcggggt]@g%g é%aratus light 600, it is
possible to vistay Confiti Whether e Slearostate atomizing apparatus 200 (the mist spraying

apparatus) is QRERIINGAL AR Ighlingsevice. 200 Inside-h6 siqkage; ggmpartment (inside the
refrigerator). Further, since it is possible to irradiate the door pocket 72 as well even when the door is
50pened, a hosisedistesnd insipithedaotpetkebsdic adieind appiye@ofiined:alsg at night. [0217](An
alternative use of the electrostatic atomizing apparatus light) Further, by using an LED (for
example, the LE®MOM) drtakles pisurbid fovhiehremibs BERAef a wade s dagtankithin 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 LB 89 158) P spasiontitririnead O‘éﬁ’é’éﬁ"gﬁﬁqﬁcﬂéﬁ& 185y %pparatus light 600, the

lighting device 300 insidle f 1. Shrags SUMBARMSNEINSIAS ina.siHagralgn. or the electrostatic

atomizing apparatus 200 is operating, and by illuminating inside of the refrigerator only for a
predeterminedctimRrdamexampla, wiledhipaoanofidhepatiperaios ki 60341 (fds possible to increase

vitamin in vegetables, etc. without

example, the LED 910a) is made up of two or more LEDs in different colors {for

10 example, in white and orange), which is it up in a same type of color (for example,
white) as a highting color of the inside refrigerator lighting device 900 when the
electrostatic atomizing apparatus 200 is not operating, and which is lit up in a different
color {for example, in a different type of color, and for example, orange) from the
lighting color of the lighting device 900 inside the refrigerator when the electrostatic

15 atomizing apparatus 200 is operating.
102113 Further, it is also applicabie that when two or more LEDs (for example, the
LED 910a and the LED 910b) are lit up when the electrostatic atomizing apparatus 200
is operating, these two or more LEDs (for example, the LED 910a and the LED 910b)
are in different colors (for example, blue, orange, or red, etc.) from the lighting color

20  (for example, white) of the inside refrigerator lighting device 900, wherein at least two
or more LEDs (for example, the LED 9{0a and the LED 910b) are lit up in a same type
of colors (for example, white) as a lighting color of the inside refrigerator lighting
device 900 when the electrostatic atomizing apparatus 200 is not operating, which are lit

up in different colors (for example, in different types of colors, such as blue, orange, red,

25  ete.) from the lighting color of the inside refrigerator lighting device 900 when the



15affect on the human body. Additionally, by using an LED in high-intensity orange with warmth, which
emits a light of a wavelength within a range of 550 nm to 620 nm with a peak of 590 nm, for example,
is used for the LED (for example, the LED 910a) representing that the electrostatic atomizing
apparatus light 600, the lighting device 900 inside the storage compartment (inside the refrigerator), or
the electrostatic atomizing 20apparatus 200 is operktihg, and by illuminating inside of the refrigerator
only for a predetermined time, for example, while the door of the refrigerator 1 is closed, the LED can
be used as the lighting inside the refrigerator with warmth which does not affect the human body, and
can be also usdeFfepainnigmiting wrstyf8nsertisidgon mainly of green and yellow vegetables and for
activating biosynthesis of(ﬁ)fg,l%@henol, and further, 25can be used for stimulating biosynthesis of

vitamin C by ph6tésynthie VBASTAIE 3 PSSR e brstifesh BB tthed also in the
refrigerating cQmpAtRENL2of.Hhe Fyfehipg Qngf\ﬁE’BEQB a6 NG BHSGGRN De obtained by

application to the vegetable compartment 5. [0213]A plant grows basically through photosynthesis,

and in additionybpbeiamespiicgenesis wsiaaialtativeit apsfenp astomnef the iplant such as seed
germination, flower bud differentiation, anthesis, cotyledon expansion, chlorophyll synthesis, intemode
elongation? etcenggsagiorimés wnddesigrerimeternémd sesecradnmretiedivrentrmged tis a source of
energy. Among them, photomorphogenesis that is inap%ropriate for vczgetable, preservation such as

germination, affifBLIEUEOTZSREE L O NSRRI IA) BRBMGHPEAPdBR 2 7erfim, and red light at

around 660 nm,SinGs (e kighis.cast liomune, WER. s slssoRiAls lomizing Agparatus light 600
and the LEDs 910 of the lighting device 900 Inside the storage compartment (inside the refrigerator)

are of wavelengiisawishinadangeueh320:L0id0RRmppich stinulaiaa salbidafigase function of green
and yellow vegetables and activate biosynthesis of polyphenol, 15the lights do not lower preservation
quality of vegelaibldisit Buriwelk eisdotiantigs yarvm eiianbiedifereyt oslerstrawivestynetc., nutrient elements
are increased by the LEDs 910, which is sources of lights of wavelengths having greenish-yellow
color, etC.]"O of more LEDs (for example, the LED 910a, the LED 910b). Additionally, at least one
{for example, the LED 916f} 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 not to light up when the electrostatic atomizing apparatus 200 is not operating, and
15 to have the LED light up in a different color (for example, orange, etc.) different from
the lighting color (for exampie, white) of the inside refrigerator lighting device 900 only
when the electrostatic atomizing apparatus 200 is operating.
[0213]  Further, if it often happens that the electrostatic atomizing apparatus 200 is
not operating at the time an opening and closing door (for example, the refrigerating
20 compartment door 7) of a storage compartment (for example, the refrigerating
compartment 2) is open, it is applicable to perform lighting control representing that the
electrostatic atomizing apparatus 200 is operating when the electrostatic atomizing
apparatus 200 is actuated within a predetermined time (for example, 60 minutes) afier

the opening and closing door (for example, the refrigerating compartment door 73 is

25 opened. Inthis way, a user can recognize that the electrostatic atomizing apparaius



[0219]Polyphenol is a collective term of chemical compounds whereof the benzene ring is substituted
with plural hydroxyl groups or plural methoxy groups, included in a 20crop such as a vegetable, a fruit,
a tea, etc. So-called flavonoids in the polyphenol are included especially in portions of a plant that are
exposed to much sunlight. It is considered that this is because the plant synthesizes flavonoids
exhibiting a strong maximum absorption in a range l@Bultraviolet in order for self protection against
ultraviolet included in the sunlight. A main physiological effect of polyphenol is 25antioxidant effect and
protein function regulating effect. Thus, aging is deterred by 132 antioxidation, and in addition, cancer,
arteriosclerosid®tintreraineardifesdedarstidcaionizng mparers HiseusepPandastin's disease,
amyloidosis, hepatitis, and cataract, etc. are alleviated. [0220]Ultraviolet light is divided into the UV-A

wavelength raHi& (58 BiPALsSRRPE IR A00 RS e TSN Idv EiReamrARElgR (middle ultraviolet,
280 to 320 nmy;Aad 106D WRYRIGNIU rands. (fanulirayiglet., 100 10,280 nm). The shorter the

wavelength is, the more harmful to the human body the ultraviolet'light is, and there is a possibility that

genetic fault issomaey eeebiwhenhaivirayielatiseaal kowhkelawnaedmmnthatds, in the UV-B
wavelength and the UV-C wavelength. Therefore, it is 10desirable to adopt an LED of a wavelength as
long as possibiesmtitresreadulidaarnio ketoo] thibd $i¢covricalendting amgafsrzatheuselyold refrigerator used

by the general public. Of course, safety is improved doubly and tr;g%/? by making the irradiation amount
to an amount &L AGTEATELE BAMHEIRIEH AR /s SReT e anFarferFeliBmeHSt to be leaked

e e e, ARS8 1A ITAY R AENARIIRIT UGN SImple structure wihou

electrostatic atomizing apparatus 200 is operating, the user can visually recognize an
operation status of the electrostatic atomizing apparatus 200.

10 [0214]  As mentioned above, the angle 8 the optical axis 915 of the LEDs 910 forms
with respect to the inner side wall 2P whereto the LEDs 910 are provided is set within
the range of approximately Tan (L2 + L3)/(L1 + L4 <6 < approximately Tan'((L2 + L3)/L1),
when the LEDs 910 are used for the lighting device 900 inside a storage compartment,
and by assuming the distance from the approximate center of the LEDs 910 to the

15 anterior edge of the inside refrigerator shelf 80 placed in the storage compartment (for
example, the refrigerating compartment 2) as L1, the distance (the horizontal width of
the storage compartment) in between the inner side wall surfaces (the inner side walls
2P) of the storage compartment as L2, the distance from the approximate center of the
LEDs 910 to the inner side wall 2P whereto the LEDs of the storage compartment are

20 provided as L3, and the distance from the anterior edge of the inside refrigerator shelf
80 to the rear wall of the storage compartment as 14, a user is not subject to glare, the
inside of the refrigerator can be easily viewed since it is possible to irradiate a wide area
inside the refrigerator, and further, by using at least one of the lighting devices 900 in
the storage compartment (inside the refrigerator) as the electrostatic atomizing apparatus

25 light 600, it is possible to visually confirm whether the electrostatic atomizing apparatus



LED from the other light source, etc. in installation inside of the refrigerator 1 and so on. Of course, it is
also possible to use a wavelength of middle ultraviolet range, etc., to irradiate the ultraviolet light only
at the time the door of the refrigerator is closed, for example, and to structurally prevent leakage of
irradiation to the door direction. In this 20case, a light of a wavelength that stimulates a self protection
function of a plant is freely selected, but it is neces$aby 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 refri§RFROPISERRITBESRRERIFHIERASSETR HCHEH BN Binligising desise 208 ingidellow vegetables, and

activate biosynthesis of P%%Bhen |. The LED. of thg 1§§ Iectro.statig t}zgletg‘_?gQ:ZJ'ng apparatus light 600
ighti t

and the LEDs 918 TR¥h& TEANRE HAViCe SoBT FSEEE the Siale €8 aHHER tinside the refrigerator)

are super luminasityJ-FRg amilfiog Hghtsinf wavelsnatbs it 12008.87.950AM to 620 urn with a

peak of 590 am, for example, which are used as the lighting inside the refrigerator, and further used
5for activatingthiasynihesisdb vitasindm byighbianie symthesian bhesealighésfemtide wavelengths may
be used independently, or may be used in combination with a light of the other wavelength range.
[0222](Applicatioritaighteturn air trunk of the electrostatic atomizing apparatus) The above describes
the case wherein the electrostatic atomizing apparatus 10200 is installed inside the storage

compartment, 4At tonbEHSTRGH & DALY SR e KeRrst asibuiy il L 21%:f the cooling plate 210
installed insidgfhe $iarAgR GOMRATHERLRY: femREIRIN IR JIHBIeNEE PEIWRRR; NG inside of the storage

compartment and the inside of the cooling air trunk, thereby mist is sprayed; however, in a case
wherein coolingiinisige thg.sioipas aampadnent (fosexampla)ihe vegetabigety 90
degrees, a user is not subject to glare, and in view of the effective irradiation range a,

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 electrostatic
atomizing apparatus 200 (the mist spraying apparatus) is operating at once by the

15 lighting device 900 in the storage compartment (inside the refrigerator). Further, since
it is possible to irradiate the door pocket 72 as well even when the door is opened, a
housed item inside the door pocket 72 can be visually confirmed also at night.

{0216]  Further, when the angle 8 the optical axis 915 of the LEDs 910 forms with
respect to the inner side wall 2P whereto the LEDs 910 are provided is set within the

20 range of approximately Tan((I.2 + L3)/L1) < 8 < approximately 90 degrees, since the
optical axis 915 of the LEDs 910 does not fall on the anterior edges of the inside
refrigerator shelves 80 directly, a user is not subject to glare, and in view of the effective
irradiation range q. since it is possible to irradiate a wide area inside the refrigerator, the

inside of the refrigerator can be easily viewed, and further, by using at least one of the

25 lighting devices 900 in the storage compartment (inside the refrigerator) as the



15compartment 5) is performed by cool air that has cooled inside another storage compartment (for
example, the refrigerator compartment 2) via a return air trunk, the electrostatic atomizing apparatus
200 needs not be provided in the storage compartment (for example, the vegetable compartment 5),
and may be provided in the return air trunk from the other storage compartment (for example, the
refrigerating compartment 2). In 20this case, a temp&gature of return cool air flowing inside the return
air trunk rises after cooling the other storage compartment, and is higher than cooling cool air inside
the cooling air trunk, and by providing the heat absorbing fin part 211 of the cooling plate 210 inside
the return air trimskosii Providiagrirainebghdi@Siobitingsfiblprr v neidertdedoolirg air trunk,
temperature difference can be used for the cooling plate 210; thus, it is 25possible to generate dew

condensation WETETBHHEHERE APREGTBHTY P H Rt 878y 5% APPSR IS PREFBR BB rated inside the

return air trunk, Theyglore (e oiialued nane Sic.mish asnerAled e e return alr trunk
reaches inside df the sto age compartment ?orgexarr?p e, the vegetab?e gompartment 5) after flowing

inside the retugn-aitunK itReRaNSRIAMNgQhMnish pyaRlY NN IBLOLRYR s MBRaTRENt is possible
5[0223]In this way, since the electrostatic atomizing apparatus 200 needs not be installed inside the

storage camparnteneht, libesep dssibigdoiin dreasekitdinmebe/cluntie insidecthdsstorgghe compartment.
Further, it is also applicable to make maintenance of the electrostatic atomizing apparatus 200
possible from ti{é!flont 8 alisraissirigbadlrctomsmiemineepraridigirostatic atomizing apparatus

200 is made possible bé/urlﬂ%rrr.]ggiur;%gat Ieﬁfgt ﬁopg\{&n?flthfgeqfaégtg)ﬂa%viglhﬁgoghe i?eat insulation wall) on
mpar e,

the rear surface of a storage’c ment (for exa ep e switching conﬁ)ﬁgr?ment 4 or the vegetable

compartment S,gle k2 RAFUPR WDALRE, IS Cihestrte Al ZBhARPA! aji&290 is installed among
the storage compartments (for example, the switching compartment 4 or the vegetable compartment 5,

etc.) whereto thes retusnhai trankafroamgiStageoffresstprage eoRIAdonenh{ier @xapiple, the refrigerating
compartrnent 2) to the storage compartment (for example, the vegetable compailent 5) is installed in

the back $fte Of tarvEsicainedes GintlecaprBic domEmedrransthighn ALt dielicbiage storage

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 s 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 580 nm, for example, is used for the LED (for example, the LED 910a)
representing that the electrostatic atomizing apparatus light 600, the lighting device 9060
inside the storage compartment (inside the refrigerator), or the electrostatic atomizing

20 apparatus 200 is operating, and by illuminating inside of the refrigerator only for a
predetermined time, for example, while the door of the refrigerator | is closed, the LED
can be used as the lighting inside the refrigerator with warmth which does not affect the
human body, and can be also used for stimulating a self defense function mainly of
green and 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,



compartment. Also in this case, maintenance and component replacement of the electrostatic
atomizing apparatus 200 are made easy by forming the electrostatic 20atomizing apparatus 200 into a
kit as the kit component 512, and attaching the kit component 512 to the inside of the return air trunk.
Further, since the kit component 512 can be separated and collected also at the time of recycling and
disassembly, recycle efficiency is improved. [0224](3%e of the Peltier element) 25Furthermore, as
mentioned above, in a case wherein it is impossible to 135 provide the heat absorbing fin part 211 of
the cooling plate 210 inside the storage compartment or the return air trunk, and to provide the heat
dissipating fm P&veh hesfiiers cep O nbamatelso b thistefdiztvelive etmpprimenunie thy providing a Peltier

element (a plagggm%emiconductor device using Peltier effect to transfer heat from one metal to the 5

other metal by pASEITg AP EIEEH daf'tu FERY FHET I R SRIRAHES BEiRRISHIERE Bbes of metals, and a

means to gengiale, ipmRgIatig 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 dicetticurrepithroug baiselh) Mo gxampiendagpase Aftiheat conducting part 213
between the heat absorbing fin part 10211 and the heat dissipating fin part 212, it is possible to make
heat absofbedretteirbegeatssoningetintpaitr@iftmeationvé tedibsipateds atsthe heat dissipating fin part

212; therefore, it is agplicable that both the heat absorbing fin part 211 and the heat dissipating fin part
212 are installEFTHE GRS PHE TR eSS SRS th & PRt sIHeFeRIR which makes the

stucture Simpl, A0 RPN e IRIIEACS, S5 S50, Fuhen dgsince termperature

difference between the heat absorbing fin part 211 and the heat dissipatin part 212 can be

controlled by riagmitude:0k amelegtsicalcukanRherauimmeslew sendensatian water can be set by a
temperature, etc. inside the storage compartment, hence lack of dew condensation water can be

prevented andithgprefityefatoredtidiapcanstablspgerfesminisinatotinigation icam toéobtained.
20[0225]Since it is possible to have heat absorbed at the heat absorbing fin part 211,
10 stimulated by blue light at around 470 nm, and red light at around 660 nm.  Since the
lights cast from the LED of the electrostatic atomizing apparatus light 600 and the
LEDs 910 of the lighting device 900 inside the storage compartment {inside the
refrigerator) are of wavelengths within a range of 320 to 400 nm which stimulate a self
defense function of green and yellow vegetables and activate biosynthesis of polyphenol,
15 the lights do not Jower preservation quality of vegetables, Further, as for anthocyanin
of a blueberry or a strawberry, etc., nutrient elements are increased by the LEDs 910,
which is sources of lights of wavelengths having greenish-yellow color, etc.
[0219]  Polyphenol is a collective term of chemical compounds whereof the benzene
ring is substituted with plural hydroxyl groups or piural methoxy groups, incladed in a
20 crop such as a vegetable, a fruit, a tea, etc.  So-called flavonoids in the polyphenol are
included especially in portions of a plant that are exposed to much sunlight. It is
considered that this is because the plant synthesizes flavonoids exhibiting a strong
maximum absorption in a range of ultraviolet in order for self protection against

ultraviolet included in the sunlight. A main physiological effect of polyphenol is

25  antioxidant effect and protein function regulating effect. Thus, aging is deterred by



and heat dissipated at the heat dissipating fin part 212 as seen above, by providing a Peltier element
ta 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 25surface and the other side surface by
occurrence of heat absorption on one side surface,!3#36 and heat generation on the opposite side
surface by passing a direct-current through itself), for example, in place of the heat conducting part
213 between the heat absorbing fm part 211 and the heat dissipating fm part 212. the electrostatic
atomizing appaattidaion %‘&ﬁnﬁgd&i% e if P st dirbrier e dpeireiittieal appliance, etc.
wherein Scool gf, 31,3 \ou [emReIAie, Sic..cannol BE.ised i a,.cass. of (he refrigerator 1, the
electrostatic atomizing apparatus can be instafled it a section (the cetﬂing' surface, the side wall
surface, or the,hgtipm 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 compaotent dflaasiaealghde tidaedrnenh{forv-k0exanaple, theenafbganatingcompartment 2), or a
section wherein the cooling air trunk cannot be used, such as a partition wall or a shelf (for example,
the partitioh waklsetiieemtte FeBoeryteng b smmgsdridtint - aidethS SiitdAmp cdthpartment 4, the
partition wall bgtwee(r:\ the ]refr'geratin C mpa\rtmi t 2 and the %pep%oxim%tely closed containers 2X
and 2V, or the Shel¥, ety a Rag At SR BEedh e Sorags ESHBAments 15(between a
storage compayimentAnd.a. SALEFAMARITIRAD:JE his.fastiRY dnsteding he;slectrostatic
atomizing apparatus 200 (the mist spraying apparatus) in the upper surface (the ceiling surface of the
refrigerator 1) pistisiisiaragenea@mpaisentpdovided-altha dapeieash pastion i refrigerator 1,
miniaturized nano-size mist can be efficiently sprayed all over the inside of the storage compartment.
Further, a coohmirtBipuinkhenpd e andiobtinestbs by fovnelmpratlireters iif flows, etc. Is not
included, and it is possible to commanalize the electrostatic atomizing apparatus 200 with an air

condition&? or S°HERIR LRI EB SHAMRECIEED 3 IREtPesUY & e TAW HviBt Sture, etc. cannot be
used, and to Oﬁ%a{giiiﬂ%;E?J égéﬂal'ggcée]fbgg%%geg&@qs];t&‘i)gnega(bxo&sga%yht%@g%n%lrgpﬁ[:@lﬁl. appliance, which is low
e a

in cost and whereby bacterial eradication, deodorizing,
Of course, safety is improved doubly and {riply 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 | and so on.

Of course, it is also possible to use a wavelength of middle ultraviolet range, ete., to

irradiate the ultraviolet light only at the time the door of the refrigerator is closed, for
example, and to structurally prevent leakage of irradiation to the door direction. In this

20 case, a light of a wavelength that stimulates a self protection function of a plant is freely
selected, but it is necessary to have only the light source arranged and constructed
specially different from the other light sources. The LED of the electrostatic atomizing
apparatus light 600 and the LEDs 9106 in the lighting devices 200 inside the storage
compartment (inside the refrigerator) stimulate a self defense function mainly of green

25 and yellow vegetables, and activate biosynthesis of polyphenol. The LED of the



25and antifouling effects can be attained. 137 [0226](Application to the refrigerator side wall)

Next, it will be described one example in a case of applying the electrostatic atomizing apparatus 200
to a side wall of a storage compartment in the refrigerator I. Fig. 26 is a side sectional view of the
refrigerator 1 describing the first embodiment of 5the present invention, and Fig. 27 is a front
perspective view of the refrigerating compartment E%Jfothe 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 omittedlg(§0227 In the diagrams, the electrostatic

atomizing qpp%ﬂfﬁﬁ?§tai’ﬁﬁt?ﬁ§fg1¥e3@9ﬁ hieBiRRL g WA?F? d‘? iféﬁ’?ééfé{t_?ﬁ’rs P housed inside a
recess portion.formed ﬁg&@gﬁ&g}g&@ﬁgﬂ ¢ F;.re gghq&gn cf}@ S%%* B é}gt}é(%#?ggﬂg. 11, the electrostatic

atomizing apparatus 200 IS made up of the electro Ing part Ischarge electrode 230 in
a rectangular paraeRRiRecWRIRNANc/GAlH IR SHAPAREASOIMNMNARSRAPS: Bad the counter

electrode 240 including the opening part 241 in an approximately circular shape 15that is in an
approximatelymintiarehalhevdsihe osobss dediidniad shalp théagpresimatel\fuciieulssdshape) of the tip end
of the protrusion part 231 of the discharge electrode 230, and further is an opening larger than a
cross-section EAASFORIIBeRioRy el draey Y e eadisHspattesiighretstively, as shown in Fig.
12 through Fig, 17 tl%ﬁse&lec rostafic (%oﬁn izing apparatus 00 is made up of th g)}scharge electrode

0
. . I i th E ?
230 20including the main oc?y pa\rlfl N & PriSMAtIC columnar aaiﬁ?e or & celumnar shape elongated

in the axial dirggtigi, 3Rk iedratgusion 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 @Ridl diréstipivfiomothemaiirbody @it 32 okeeicieairooeappiding part 220 that holds
and houses the discharge electrode 230, 25the conducting member 280 for applying a voltage to the
discharge electrode 23 ’etH@ve describes the case wherein the electrostatic atomizing apparatus
10 200 is installed inside the storage compartment, and condensation is occurred on the
heat absorbing fin part 211 of the cooling plate 210 instailed 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
15 compartment 5} is performed by cool air that has cooled inside another storage
compartment {for example, the refrigerator compartment 2) via a return air trunk, the
electrostatic atomizing apparatus 200 needs not be provided in the storage compartment
{for example, the vegetable compartment 5), and may be provided in the return air trunk
from the other storage compartment (for example, the refrigerating compartment 2). In
20 this case, a temperature of return cool air flowing inside the return air trunk rises after
cooling the other storage compartment, and is higher than cooling cool air inside the
cooling air trunk, and by providing the heat absorbing fin part 211 of the cooling plate
210 inside the return air trunk, and providing the heat dissipating fin part 212 inside the

cooling air trunk, temperature difference can be used for the cooling plate 210; thus, it is

25  possible to generate dew condensation water on the heat absorbing fin part 211, and



138 counter electrode 240 having the opening part 241 in an approximately quadrangle 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 protrusion part 231 of the
discharge electrode 230, and the fixing means 260 (the 5pressing means) whereby the discharge
electrode 230 is held by and secured to the electrodé*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 cooling
plate 210 that Féherhbe SAeRiEARAAIGBIP WA B or tHeGioie e outHaTedRROZT that supplies
supply water, etg:s.t, %nd tgﬁ f\llé’/égt%rlesrui!%ﬁel)éirme nrsesfklieosuk% . re]}etﬁabtl be installed gi fectly above the
discharge elec?}od%rfésé, and the electrostatic a omli?nbeaopp§r5 LESOEBRGUT roerferably be attached
to at least one gf fhe IaR&L IR NENLRADS HringNaaNR46RBERGSSIRY MsaRs) and the electrode
holding part 220 so that the dew condensation water that is generated on the cooling plate 210 or the
15 water droplgirdyiix (twiswpply waterpfigmdinpaniateristoraie.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), of thel&lddtroda hislumigFpe e bRt provRicr R R bateds rritither, in a case of using
the water storage Fﬁt%k %Oﬂin 5};.)Iace of the coolln% Iatg 210, since a user needs to feed water, it is
applicable to ifSAIITHEYE B rsS S ABIALn G Bpp IR I ST P HSTacE le manner to the inner

side wall 2P, thegeilingauall Qrine-RarttieRwall: 0 MbiEhicase AR AISLSIRRR0E tank 270 should

preferably be installed in the fixing means 260 (the pressing means), or the electrode holding part 220
constituting thehelgeirostait a:atomizipgaapp anaips200anaddetashaklermanmgrasshown in Fig. 17.
25[0229]Cooling air blown from the cooler compartment 131 to the cooling air trunk 139 53 installed in
the rear surfack oMtisiesreagéteorispentintisatoptigoe arirreiug ROA s made possible by

by

10 making at least a part of the partition wall 51 {the heat insulations wall) on the rear
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 swiiching
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 3} is installed in the back
side of the rear surface wall can be detached from the inner side of the storage
compartment. Also in this case, maintenance and component replacement of the
electrostatic atomizing apparatus 200 are made easy by forming the electrostatic

20 atomizing apparatas 200 into a kit as the kit component 512, and attaching the kit
component 512 to the inside of the return air trunk.  Further, since the kit component
512 can be separated and collected also at the time of recycling and disassembly,
recycle efficiency is improved.

[0224] (Use of the Peltier element)

25 Furthermore, as mentioned above, in a case wherein it is impossible to



electrostatic-atomizing-apparatus inlet cool air trunk 830 such as a duct, etc. whose circumference is
surrounded, which is provided in the rear surface wall and the side wall heat insulation material, and
which diverges laterally from the cooling air trunk 53 5installed in the rear surface of the storage
compartment reaches the electrostatic atomizing apparatus 200 installed in the recess in the inner side
wall 2P of the storage compartment, passes through3an electrostatic-atomizing-apparatus outlet cool
air trunk 820 such as a duct, etc. whose circumference is surrounded, and which is provided in the
rear surface wall and the side wall heat insulation material in a state of including 10fine water droplets
that are made FFROYEHRGAD kbl rat Sl tf Jsrseriingdtaie A1 Bpfafstieras0, and reaches a mist
spray compartment insegz%l(L?g]in apngg%%agart of the.re resﬁjrf e wall of the t?zrage compartment, for

example. A mi%?né%arrg?/ Cover 80015 provi 33%“1?%8‘%.3 sp?%tylésdl?ﬁtbnér MEHt mafis installed in a

detachable mapnekARsike soRkaldRchilingihe.fios Walek diopbeis.faakakenade into nano-size mist

by the 15electrostatic atomizing apparatus 200 is sprayed into the storage compartment from a mist
spray outlet 8 farmeitinditenisicspsay pauer-800.40230 A sgemabonesihetslectrostatic atomizing
apparatus 200 including at least the discharge electrode 230 and the counter electrode 240 is
allocated if theBfHBSFANRersERARIerit sHEpproXiaidiactientsepesition tirdiefght which is at a height
position that is 20withig reach of a user in the side wall of the refrigerating compartment 2) of the

storage compaAriAeHGhAAE HHG TR EPREABS s eree RO Lesh st iy 2Paratus 200 is delivered
by cool air insige {eSleclasiale RUAMURIDG ARPHAHS QIR R ANk 870 Such as a cooling air

duct whose circumference is surrounded, and is sprayed, to a different place (for example, the upper
part of the reapatisrhtior avalt op i siidgatating aspapartnenth aidhe ather second storage

compartment (for example, the switching 140
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 installed inside the storage compartment or inside the return air trunk, which
makes the structure simple, and the instaliation and the maintenance, etc. easy. Further,

15 since temperature difference between the heat absorbing fin part 211 and the heat
dissipating fin part 212 can be controlled by magnitude of an electrical current, required
dew condensation water can be set by a temperature, etc. inside the storage
compartment, hence lack of dew condensation water can be prevented and the
refrigerator | that can stably perform mist atomization can be obtained.

20 [0225]  Since it is possible to have heat absorbed at the heat absorbing fin part 211,
and heat dissipated at the heat dissipating fin part 212 as seen above, by providing a
Peltier element (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 4 or the vegetable compartment 5) different from the storage compartment (for example,
the refrigerating compartment 2) wherein the electrostatic atomizing apparatus 200 is installed, and the
like) from a place (for example, the approximate center position in height which is at a height position
that is within reach of a user in the 5side wall of the refrigerating compartment 2) where the
electrostatic atomizing apparatus 200 is allocated; thiérefore, freedom of placement of the electrostatic
atomizing apparatus 200 including at least the discharge electrode 230 and the counter electrode 240,
and a mist spray unit (for example, the mist spray outlet 810 formed in the mist spray cover 800
provided in the®tRPSpratyeHem B AverprRati $oids prefgn §ymistinsatdirehastiseethrgaherated by the
electrostatic atonﬂgipg z;t{g][giratus 200 inside the storage compartment increases, and since mist
atomization cah D’ parfoTirad BB b e R e P G PERS AN & 8ikeeh 21O 8Bree of freedom of
design increa | ic,atomizin aratus 200 including at least the
discharge eIeiﬁi%%gghoggdn%Q’[ﬁ%ﬁ?(%ﬁf%%%@(%%??%%E%jgt écr?%%r?lggﬁa?%aﬁﬁu&or example, the mist
spray 15 outlet @l feeneshind hieamistspiiaymeomer 800 Aoyideshpndne pushsrtay compartment) for
spraying mist that has been generated by the electrostatic atomizing apparatus 200 into the storage
compartment ¢apl pease frar stmpersitifferantrod perents aitiss podsibigigammakateach component
smaller and thinner, and to make the inner walls of the storage compartments in the refrigerator 1 thin,

the inner volurRE BP L HOPLFR ABPABAIATAGE BoRsAlpLiR ARSFHeR e e R Ffcthe refrigerator 1
whose cost is Eﬁedgijgee\gaﬁ%grage,oo ‘iﬁé%%gor[uos%%cly & ’\l\(rigs%ethe}ck'(jgeesr r}qgﬁq]sf tto SUON, the water storage
5 n ! e ’ i at 1Isulgtion

tank 270 and adds water when the water storage ta 0'1s Instal IS pre?erable that the

placement of thenalectinatatic: ACRIEIRGARPR! FisR0R isal 4 HEIEN ROsIARWILthn reach of a user
(without bending low, and is lower position than eye level in view of heights of 25Japanese women),

and desirably &t iacheightvpusitionideontdhegewaipttonthecthewlaier cdebbrpasiticnr (height equal to or higher
than approximately 80 cm, and equal to or lower than approximately 140 cm), and on the front side of

the storad® co?ﬁ?iﬁ?ﬁn@ﬁf?%ﬁ?fﬂé}g, tAEPATERShie Y 66%‘11%%"6_‘!3{?@ hiistdipeey Gutlet 810 should
rferey b SRR S eSS0 oM el ton s e vl
width between the refrigerating compartment 2 and the switching compartment 4, the partition
wall between the refrigerating compartment 2 and the approximately closed containers
2X and 2Y, or the shelf, etc.), etc. that partitions between the storage compartments
15 (between a storage compartment and a storage compartment). In this case, by
installing the electrostatic atomizing apparatus 200 (the mist spraying apparatus) in the
upper surface (the ceiling surface of the refrigerator 1) of the storage compartment
provided at the uppermost part of the refrigerator 1, miniaturized nano-size mist can be
efficiently sprayed all over the inside of the storage compartment.  Further, a cool air
20 trunk through which necessary low-temperature cool air flows, etc. is not included, and
it is possible to commonalize the electrostatic atomizing apparatus 200 with an air
conditioner or a home electrical appliance, etc., wherein cool air at a low temperature,
ete. cannot be used, and to obtain the refrigerator 1, the air conditioner, or the home
electrical appliance, which is low in cost and whereby bacterial eradication, deodorizing,

25 and antifouling effects can be attained.



direction (the lateral direction), should preferably be at a position where mist can be evenly sprayed in
the width direction (the lateral direction) as well inside the storage compartment in a state of being
mixed in cool air, and in consideration of the position of a cool air outlet, the mist spray outlet 810 may
be formed in one part or plural parts in 10an approximate center position in the width direction of the
refrigerator 1. or may be formed in one part in an approximate end position or in two parts in the
positions of the both ends, i.e., one part in each end position, or in plural parts in the width direction.
[0232](Application to an air conditioner) Now, it will be described a configuration in a case wherein the
electrostatic 15%t0MiziMPelsguratedondirsaidideyh an indoor unit of an air conditioner. Here, since
the indoor unit of the a{ge%r%rgtd&gil?gegeiss&g&i same as.an Lnggggﬂnitl %fl ase ez%rate ttxpe air conditioner
that is well known and common, the |agramm’élatrlncD representatlgﬁ%s Smitted. The main body (casing)
of the indoor upikinalkdgsRsideoitselfi@ hepbexabaroswherein ia dlorksidedeat 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 arfipiriedsMcshapaalaicaisisuctifizeniet thixbdsitpng vid &dtretiniihenalfove 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 indobr URRPESANGP RSO ettt Bishwesii fretarrgetisryipfetiabforthiesigite exchanger, a blower that
is provided between the front side .heat exchanger ngl{the ear 25surface heat exchanger of the heat
exchanger in " Fﬁ{/%nr?rét(i[ &éﬁ%’%%‘??%%foﬁ%ﬁ%%ﬁt% ﬁflﬂ["éjg %?éﬁétﬁeggﬁswé the filter and the heat
exchanger afterogipg taken in.fam the aih-ustion eLtem Msakipyliel.a0ea drain pan thatis
provided in a lower part of at least one of the front side heat exchanger and the rear surface heat
exchanger, whemgnzth e eiecinbstatinmtomizineragygaratus 200 is provided above the drain pan in
downstream 5of the filter, thereby even when an electrical current is made not to be discharged
between the Id#er endsthsdiaerams hofiereotisrainyons appiatyet Dinstatipdinitee discharge electrode
230 Whgr] & vqlr}a%%&% gﬁpiilggittﬁ)ekr)etween the discharge electrode 230 and the counter electrode 240

by forming'a nlof‘c_ O an opening RS e S AEH IR Sest2 B P fE iR P fheans 260 of the
eIeCtrOStatlc a‘iﬁﬁ@l‘%igg\’@dﬂ%r atk!sssgcg’gx %pﬁgs m&?gh Fig. 11, the electrostatic atomizing

apparatus 200 is made up of the electrode holding part 220, the discharge electrode 230
in a rectangular parallelepiped (prismatic columnar) shape or a columnar shape, and the
counter electrode 240 including the opening part 241 in an approximately circular shape

15  thatis in an approximately similar shape as the cross-sectional shape (approximately
circular shape) of the tip end of the protrusion part 231 of the discharge electrode 230,
and further is an opening larger than a cross-section (approximately circular shape) of
the protrusion part 231.  Alternatively, as shown in Fig. 12 through Fig. 17, the
electrostatic atomizing apparatus 200 is made up of the discharge electrode 230

20 including the main body part 232 in a prismatic columnar shape or a columnar shape
elongated in the axial direction, and the protrusion part 231 in a pyramid shape or a
conical shape that gets thinner toward the counter electrode 240 and that 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



10accumulate dew condensation water or water dropping from the feed-water means (the heat
absorbing fm 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 15drain gaf: therefore, there is no need to provide a water
receiving part additionally, the cost is reduced, the number of components can be reduced, and the
assembly efficiency is improved. [0233]Further, it is applicable to allocate the heat absorbing fm part
211, the dischSRJEetbersEe P30V e onriiBE BB, s APPapHRiRY asdiede tiditing part 220
20above the drairg) 2Qg}g&et‘hat r%c%iaverf ‘gljtl:%irllggle water nearﬂtlggttgugl[%t of the gighgonditioner, and to

allocate the hé‘g;t)rdlssma |ﬁ1gr]c m p%e near the suction por Slése\?\}g’f/l, Since the heat dissipating

fin part 212, the,digphananflealiedfies0rngrbesamn e ripgtids ¢dl.eic- are allocated near the

outlet, a voltage is applied to the discharge electrode 230 and the counter electrode 240 and mist is
generated, angrtivesige psrafddidistiis blowic2biita W rodnhédgethaeanitbeeabt air that has been blown
from the outlet and has been 143 cooled, thereby bacterial eradication and humidification inside the

room can be parfeinBeR LD dbefisives draredattUimbaidteam tredisiertrge electrode 230 spills
from the electrq%e i%%l%ﬁ% art gooé.the wa%%rc can be re%%laled by the drain pan, and can be

discharged oufSide the roont wi ou{aﬁ?g\‘}?alngu%? %%brﬁrponents such as a 5water receiving part, etc.,

and it is possibie-iq obtain, apAikeANSON! QoW imeRsh I0R34IELRAIRAtE ol is also applicable to

place the electrostatic atomizing apparatus 200 near the air suction port downstream the air suction
port in the inddachinié atdhelainconditiarnendanddndiayido, thermistwapraymputietan the upstream side
of the air outlet in the indoor unit of the air conditioner via an air conveying path, such as a duct,
such as the cooling plate 210 that generates dew condensation water, or the water
10 storage 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 (the pressing means) and the electrode holding part 220
so that the dew condensation water that is generated on the cooling plate 210 or the
15 water droplet 275 (the supply water) from the water storage tank 270, etc. drops over
the main body part 232 of the discharge electrode 230, the slant part 264 of the fixing
means 260 (the pressing means}, or the electrode holding part 220 that are provided
directly below. Further, in a case of using the water storage tank 270 in place of the
cooling plate 210, since a user needs to feed water, it is applicable to instali the
20 electrostatic atomizing apparatus 200 in a detachable manner to the inner side wall 2P,
the ceiling wall or the partition wall, in which case, the water storage tank 270 should
preferably be installed in the fixing means 260 (the pressing means), or the electrode
holding part 220 constituting the electrostatic atomizing apparatus 200 in a detachable

manner, as shown in Fig. 17.

25 [0229]  Cooling air blown from the cooler compartment 131 to the cooling air trunk



10a hose, etc. Here, the mist spray outlet may double as the air outlet, or the mist spray outlet may be
placed so as to open in the air conveying path or the air outlet, so that mist is sprayed from the air
outlet inside the room into which the air outlet opens. As shown, the electrostatic atomizing apparatus
200 including at least the discharge electrode 230 and the counter electrode 240 is allocated
downstream the air suction port 150f the indoor uni38f 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 inside of the room into which the air outlet of the indoor unit of the air conditioner opens,
or the inside of RS APLB R GUFATA BT AR PERATRIL AT hEaFE Mlet, etc.) different from a
section where Jag,Blgglasials ALBMIFING.ARRAIANS. 0015 AdRlecaladuy iR AR nside of an air trunk
such as a duct whose circumterehce Is surrounde ; therefore, reedom of pllacement of the

electrostatic atgizisgRPRARSRIANAURG Atdeas: toe disthargs slearode 230 and the counter
electrode 240, and the mist spray unit (the mist spray outlet) for spraying the mist generated by the

electrostatic atorhizisgrapparatas 2000 sitiehthieergoiatardhe fseshandisinae mikt525atomization can be
performed from a place where mist atomization is desired, degree of 144 freedom of design

increases’[02 3t Hdhe Spcutfen s iiteaifrRrREe Hetsehsh hss pasta¥sorbing fin part 211 and
the heat dissipf%\tin%finrgart 21?%&%{; qﬁézg%rolled bx}'ﬁ magnitude 1gamfgllecttrical current, required dew

. atomizing apgaratus € Tecess in.the inner side wal StOra .
condensation Wal?er é’a e set by a temperature Inside the room, elc., Fac?< (ﬁ:dew condensation

water can be RegyaRied: sd-MiRALYHZ A RBARIS KERIRL GAFhRR SRRV AN StARlY sprayed.
Additionally, since the heat dissipating fin part 212 is allocated near the suction port, even when the

heat dissipatinggfisugest 242t produses dieah &nddhie sermpetdiuné wises ishghiledtie heat is taken in by
the suction port, by which a temperature of cool air blown into the room is not influenced; therefore, an
air 10conditiort® 6 avarAe Bl ardibaiidhiiabres nstktioenpeiireseenfardidravhich is easy without

influence.,an temperatuye control over inside af a rogm can be obtained. [0236](Displa
1% f[xgp water cﬂ"op?ets rE)at are ma er}nto nano—s?lze mist%y tﬁe gectrostatlac' atormiag I(Display)

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 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
mist spray outlet 810 formed in the mist spray cover 800.
[0230]  As seen above, the elecfrostatic atomizing apparatus 200 including at least the
discharge electrode 230 and the counter electrode 240 is allocated in the side wali (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 outiet 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



Here, displaying of an operation status of the electrostatic atomizing apparatus 200 (the mist spraying
apparatus), displaying of an amount of sprayed mist or a degree 150f bacterial eradication (strength of
bacterial eradication) inside a storage compartment by a strength (for example, a magnitude 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 amotff of used electricity, electricity expense, and an
amount of carbon dioxide emission, etc. as a figure such as a bar graph, a leaf mark, etc. by the 20

LEDs 910 in the lighting device 900 inside the refri?e.rator; by dividing the figure into multiple parts and
changing the STSRITAE TS AEs Wik oM RHe) SFeAsHm e Y885 A8rRAMShg the amount of

sprayed mist QRIS ARAR ARRSISHALSIANGRN) WSkl U ANNREL L 5, fvided parts whose
colors are changed can be applied not orﬁy {0 the re rigerator 1, but also to an air conditioner or a

home electricalppppliabacs aRdiRL dainhlakdisplay pak BerResdanmed Mpa.¢ase of the air conditioner, it
is applicable to 145 display on a design surface (for example, a front surface cover, etc.) of a front

surface of an isropesiiop ar lvidhs pleighunit ohegte most@cdmtroiethwherdyf operation, stop, and
temperature setting, etc. of the air conditioner are performed, etc., in which case, it is possible to

obtain effects g SBPCERiGEan FREIRAHS By b bR ERBUR fBPE&M ayed mist or the degree of

bacterial eradication,(Syenqih af.bagterial eradication).inside the storage, compartment by the
operation statd& of the electrostatic atomiZing apparatus (the mist sprayng apparatus) 200, and the

strength (for exampie ha-magoitudaahbineiappliedvaliaoauthe Spray anQuRLf the sprayed mist,
etc.) of the operation of the electrostatic atomizing apparatus 200 (the mist spraying apparatus), as

10in the case elkthedecfrigardionisieR3Y A8 flor exdhorhetigledttgahnpplafDefeusid as the refrigerator |, the
air conditioner, etc. according to the present embodiment, it is applicable to display an installation
position of the Si¥S prayitnysa B ppErvidef el Bvt Sea FeraRaT PRI A PHAY SISO in a figure, etc. in
an overal 6/iev¥l,a efc. so as t% Ee éself&u)() confirmed, so 15that2 sto!r&gtﬁe%%rgggrtment and a section

whereto the eléttroatatic atom Zing ap pas%tfcffémmmg apparatus Boind
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 walis of the storage
compartments in the refrigerator 1 thin, the inner volume of the storage compartments

20 can be enlarged, and further, the refrigerator 1 whose cost is reduced can be obtained.
[02317  Here, since a user needs to remove the water storage tank 270 and adds water
when the water storage tank 270 is instalied, it is preferable that the placement of the
electrostatic atomizing apparatus 200 is at a height position within reach of a user

(without bending low, and is lower position than eye level in view of heights of

25  Japanese women), and desirably at a height position frorm the waist to the shoulder



200 or each component (for example, the cooling plate 210, the discharge electrode 230, or the
high-voltage power supply part 250, etc.) constituting the electrostatic atomizing apparatus 200 is
installed, and material names, etc. of the electrostatic atomizing apparatus 200 or each component of
the electrostatic atomizing apparatus 200 can be 20visually recognized with ease at the time of
recycling, and so on. [0238]Here, in the case of thelraéfrigerator 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 develgped fiéglure, etc. of the refrigerator 1 in the case of the refrigerator 1 is displayed

on the reverseFABETPHHESAYE & pFhigbe Sham apprakrasly S0y b vust ig SF A 8ithe inside
ergertor i 1 0 RIS 4R 11 GAURL R, i Furthr,inthe case of

. . T, Uje
the air conditioner, an indicator chart, such as an overall view, a'schematic layout of the components,

a perspective yigismenGpsicolidgnaMisespar iahingioatenehatfara devalopegliprteetc. of the indoor unit
or the outdoor unit is displayed on a reverse face, side surfaces, an inner side of a design cover 5(the

front cover, etthy, stracentreltdevioshetertcurtiverimose athe qptabemrentrpositiappef the electrostatic
atomizing apparatus 200 (the mist spraying apparatus) is indicated in these indicator charts such as

the overall vieRF DA HRIFEHE b6 280 RBRarBEni 81y BommEE %idhce. in addition, it is

applicable to ir&clu e e'ntst llation position of the high-voltage power supply part 250 when the
high-voltage pol\rlsgrm&tj%f)l‘; ?%@ﬁ?ﬁ’%ﬁ%gﬁéﬁp geéff?&%%foég)& ?(r)enr,masgg 3einclude installment

positions, etc. atfiesathel GaPRAeMsMsARIR iIRdetyingRddiianally-indbedisplay. [0239]In this
case, information useful at the time of recycling and disassembly is displayed to be visually recognized

at once, by displayirigpant & signesibbiasaxblack @il ele ) inoroiRidegrap bfatinpasitaproximately similar
shape as the shape of the
a cool air outlet, the mist spray outlet 810 may be formed in one part or plural parts in
10 an approximate center position in the width direction of the refrigerator 1, or may be
formed in one part in an approximate end position or in two parts in the positions of the
both ends, i.e., one part in each end position, or in plural parts in the width direction.
[0232]  (Application fo an air conditioner)
Now, it will be described a configuration in a case wherein the electrostatic
15 atomizing apparatus 200 is mounted on an indoor unit of an air conditioner. Here,
since the indoor unit of the air conditioner is the same as an indoor unit of a separate
type air conditioner that is well known and common, the diagrammatic representation is
omitted. The main body (casing) of the indoor unit includes inside itself a heat
exchanger wherein a front side heat exchanger provided in a front side and a rear
20 surface heat exchanger provided in an upper part or in a back side are arranged in an
inverted V shape, an air suction inlet that is provided behind or above the front side heat
exchanger of the heat exchanger, an air outlet that is provided in 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



15electrostatic 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 human body at
the time of recycling is 20not used, and a reusable {:‘bzmponent 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 $s_the r fri%%?ﬁg 1, the air conditioner, etc. which can be recycled, whose

ARt RSBILe ARG NG 8@5’?@3%?&%%&%%%%”%5‘?&@8,affan be obtained.

disassembly e'fﬁuency

25[0240]Here jpthe sase e Qgis salicabARRIANeR iRdngiSirgsiAIQhtweipndard 147 use

periods are set for the main body of the refrigerator, and each functional component (for example, the
electrostatic atesgizie@apparaitite 206 domaempiassandrthe defaating-haatesd 50, and the cool air
circulation fan 14, etc.), which are displayed on the control panel 60 of the main body of the
refrigerator, ettheS|o20sigisamiriacapparated d0¢rie atcapeliabe isedrinpphiandevasichims an air conditioner,
an air puriger, etc., it is applicable that standard use periods are set for an indoor unit, an outdoor unit,

a main body oPtHS 5dRERY Sl AT S B R S mel e Pt g dlectrostatic atomizing
apparatus 200, 4 COMRI G396, AR LIONEL: Gl ARG G ARRIAYSI o g dgsipnpanel of a front face

of a main body of an indoor unit, or a remote 10controller, etc. Further, it Is also applicable that, for

example, standredddsesnariess Alasat ipsiihrdpamaoay atdhediaanaitosdh@dnain body of the
outdoor unit including the functional components, or standard use periods are set for the functional

components separetelrironididnfamiizcdpol thennplmoruniborsitherdadirdogdyprof the outdoor unit, and
the standard use periods (standard use times) are displayed on the 15design panel on the front face of

the main body 3P HetmEdes et APAEherfste R omirBsPeRittE Yremtshiand stop, etc. of the
appliance, e(c, a8, e, lshail or, i nuMber o fuies, sueh 5.2 bar qraph, a eat, etc., and a
current use period Is also displayed alongside by c 8 ging colors or patterns, or the like, which can be
visually confirmeg ByomiHgeh paa3 tereRcAHLAEGIERIARS NS H AT HRS HSEectrode 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 components can be reduced, and the assembly efficiency
is improved.
[0233]  Further, it is applicable to allocate the heat absorbing fin part 211, the
discharge electrode 230, the counter electrode 240 and the electrode holding part 220
20 above the drain pan that receives drainage water near the outlet of the air conditioner,
and 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



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 25the like otfthe display part of the control panel 60, the front
panel, or the remote 148 controller, etc., and to graphically display the current use period (time)
alongside by chape%ir&g colqQrs or Patt rns, etc,, so as. to be displayed visually for a user. Further, it is

S

also applicablé¥3 St A SH T $5 S?Pr?ﬁﬁﬁ%}’é'ﬁ'ﬂgﬁ(.‘&%tl%f} BRddhe R EBEical change of ability and
input power, el EARRerih AL IANSE. SIS ASIRRY RRUSLIR.R SSQRRIESSOT, Input power to a

fan, an used amount of electricity and capability of the whole appliance, etc.) that varies with the

number of yeassilin fise o alcitaletinad hyanocuperiraah 6F acalcultliniurgiCedn a microcomputer 31
beforehand as a table in addition to display of the actual use period of the appliance, and display a

degree of degradativbs dfsthurgse esidrahcr¢ohe idmpaibititidiog the dapeinpowaerhesc) as a length of a bar
graph or 10 the number of figures. That is, it is also applicable to visuallk‘/aﬂeﬁncourage replacement for

the user by a dBIASFHEPERERHTe 2HidPrRPSLY 1A 4t AtardHapt oIt ftinber of figures, etc.)

whereby an es[gggg]ted P&[ﬁ?&%%”ﬁ%%k&ha% &E%EE% time is. %lfsé?r'é‘é&%% by a declined rate of performance
with respect to an initial performance, while regarang a performance at an Titial period of purchase as

100 percent. 15{R24:3] Iatde RinseRdsipinaiMaanshiie Misiacapauiehshithaistores a standard
use period set beforehand of the appliance such as the electrostatic atomizing apparatus 200, the

refrigerator 1, tfi¢hanrcondiitrorremdiepaivipetifierisetprajsoinciusiatk antetinestiurreht sise period measured
by a timer, etc. with respect to the standard use period stored in the storing means (the microcomputer
31) is displayettii 8 Grspiagr yaiohie DRt Aiterat eanrrairentgeratbrsardise display part in the

front covgy,of e, lgdgor valk, 6ic,l e Malnhody gf b appliance, or, e display part of the remote
controller that directs operation and Stop, etc. ot the appliance, as a size, ale g h, or the number of

figures, etc. of dRemarapPRIREAIAR 0 8lken A HSSL CANABYPIM SRARIZE IS g8 REKiod of the appliance
by visual confirmation, and it is possible to encourage a service such as 25replacement of the
appliance or aicemmpahiant, tor @xehngddotte componehnistele foobilia opens. As
shown, the electrostatic atomizing apparatus 200 including at least the discharge
electrode 230 and the counter electrode 240 is allocated downstream the air suction port
I5  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 inside of the room into which the air outlet of the indoor unit of the air
conditioner opens, or the inside of the air conveying path on the upstream side of the air
outlet, etc.} different from a section where the electrostatic atomizing apparatus 200 is
20 allocated, via an inside of an air trunk such as a duct whose circumference is
surrounded; therefore, freedom of placement of the electrostatic atomizing apparatus
200 including at jeast the discharge electrode 230 and the counter electrode 240, and the
mist spray unit (the mist spray outlet) for spraying the mist generated by the

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



149 user. [0244]Further, a remaining usable period with respect to the standard use period of the
appliance may be displayed as a figure such as a bar graph, a leaf mark, etc. In this case since the
size and the number of the figures such as the bar graph, etc. indicating 5the usable period decrease
as the use period increases, it is possible to let a user have risk awareness, and be conscious about
replacement before a breakdown. Additionally, by rﬁ%ﬁ(ing a message that encourages replacement or
a service displayed when the remaining period becomes smaller than a predetermined period, it is

possible to furgpe%ﬁorgl%%etge user ?ee conscious about replacement before the breakdown.
10[0245]Furthermore, it'Is 0SSIBIE Yo make the user be aware of improvement of energy-saving

consciousnesgdysisplaving, amAGRHEE-Of A% A0Plad LR IASR.ARBINKAL plused electricity,

electricity expense, and an amount of carbon dioxide emission, etc. in the appliance during operation
of the electrostatithatemtitingaanpasphss POAmS: achirdica de agthepidharrusabarial figures, such as a bar
graph, a leaf, etc. on the 15main body or the remote controller, etc. that directs operation and stop,
etc. of the appfiéfidé raHed dpairdeation vithambastihy eftemeatketedsiditthorois amount of carbon
dioxide engissiotn, etr%. ?f the adpliance due to the magnitude of the applied voltage during operation of
the electrastatiatdmTing SOPEPRIL 66 3R BPrehghidalmariarE Pty tonsciousness is
enhanced in th:3eLieiga BXDasing: hesRr Afcanablelaciing ihe magnifide of the applied

voltage to the electrostatic atomizing apparatus 200 (it Is applicable that the' magnitude of the applied

voltage can besciiaageichéy demidtiilpograded retiing&ueRsasisligngdniermesiate 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 litétaphibn tenpsgprsaishn glighde dirddatantiken oobispscsnergy. B510RAG]Further, it may be

applicable to measure an instant amount of used electricity
a temperature of cool air blown into the room is not inflienced; therefore, an air

10 conditioner or a home electrical appliance, etc., temperature control over which is easy
without influence on temperature control over an inside of a room can be obtained.
[0236]  (Display)

Here, displaying of an operation status of the electrostatic atomizing apparatus
200 (the mist spraying apparatus), displaying of an amount of sprayed mist or a degree

15 of bacterial eradication (strength of bacterial eradication) inside a storage compartment
by a strength (for example, a magnitude of an applied voltage or a spray amount of
sprayed mist) of the operation of the electrostatic atomizing apparatus 200, and in a case
of displaying an amount of used electricity, electricity expense, and an amount of
carbon dioxide emission, etc. as a figure such as a bar graph, a leaf mark, etc. by the

20 LEDs 910 in the lighting device 900 inside the refrigerator, by dividing the figure into
multiple parts and changing the colors in accordance with the number of division, and
so on, displaying the amount of sprayed mist or the degree of bacterial eradication, etc.
by the number of the divided parts whose colors are changed can be applied not only to
the refrigerator 1, but also to an air conditioner or a home electrical appliance, and a

25  similar display can be performed; in a case of the air conditioner, it is applicable to



150 or an accumulated (for example, in every one day, or in every one month, etc.) amount of used
electricity by including a means that measures an amount of used electricity of the main body of the
appliance or the functional components (for example, the electrostatic atomizing apparatus 200 or the
compressor 12, etc.), and to graphically 5display the instant amount of used electricity or the
accumulated (for example, in every 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, gﬁeldiscgllg)ééoart igldgc rgfgel on the fgront face or the to§§§60§ of the air conditioner or the air

purifier, or the disptay part of the remote controller: and the nke, PUYEPYSthg 10the home

electrical appligngads: MRS 1582 WU 6r A tERRL WrAANING LRYIPSIGNE: 408 44dIn addition, it is also
applicable to start presenting such a graphical display on the main body or the remote controller, etc.

in addition to asmpssagsthiat.encofirgaseideoktepreplaranpeniOiiag maintbody or the functional
component, and the like, for a user when the actual time of use surpasses a predetermined rate (for
example, 90 vPOFEd5byinedlesss thid suamgerdinsiniviemitgatontatidarbusetime, thereby a user is
encourageg to chec&m%gpggge or replace the main body ar the functional component, etc.

) P ] .
Furthermote, ithe ais6 SppIitabie 1o S Rastiitl SRUMECR (WeastriRye ! sEsls@¥Ment of the main body or
the functional %‘E&'EHP@.@%Iag%@mﬁ?!xsﬁﬂ@nk‘t?ﬁh&%%%i@ﬂ&% Ry glanting display,in;the above-mentioned

figure, etc. on the main body or the remote controller, 20etc. when the actual uSe time surpasses the

first predetermipgdared et atiexpayple x9aria o thastanda U edivangle. hef the standard use time,
and by displaying a message and so on that encourages checkup or exchange of the main body or the
functional compesande efchsapiiing valtsgniney sheyanauitwsehtinpasdmasses tidsecond predetermined
rate (for example, 95% of the standard use time, etc.) that is greater than 25the first predetermined

rate of the startBard Ted Bk AooE8 KE B MRS APRIEHIS S T PR M ePrae SPRFAR G example, two
stages) agithe e Rasses. Jéh@ﬁm‘é@y' by displaying a figure

[0237]  As for a home electrical appliance such as the refrigerator 1, the air
conditionet, etc. according to the present embodiment, it is applicable to display an
installation position of the mist spraying apparatus (the electrostatic atomizing
apparatus 200) in a figure, etc. in an overall view, etc. so as to be visually confirmed, so
15 that a storage compartment and a section whereto the clectrostatic atomizing apparatus
200 or each component (for example, the cooling plate 210, the discharge electrode 230,
or the high-voltage power supply part 250, etc.) constituting the electrostatic atomizing
apparatus 200 is installed, and material names, etc. of the electrostatic atomizing
apparatus 200 or each component of the electrostatic atomizing apparatus 200 can be
20 visually recognized with ease at the time of recycling, and so on.
[6238]  Here, in the case of the refrigerator 1, an indicator chart such as an overall
view, a schematic layout of the storage compartments, a perspective view, a cubic
diagram, a partial indicator chart, a developed figure, etc. of the refrigerator 1 in the
case of the refrigerator 1 is displayed on the reverse face or the side surfaces of the main

25 body of the refrigerator, on the inside refrigerator side of the opening and closing door,



or a text such as a message that encourages checkup, exchange or replacement for the user on the
main body or the remote controller, etc. when the standard use period has passed, it is possible to
prevent performance decrease due to aging degradation or a 5breakdown or ignition, etc. due to
clogging with dust, etc., and to obtain the refrigeratpgl, the air conditioner, or a home electrical
appliance that is highly reliable. Especially for the electrostatic atomizing apparatus 200 whereto a
high voltage is applied, it is effective for preventing lack of water supply to the electrostatic atomizing

apparatus 20Qduecteingging én thewwlestioge Aelding: RariadRonithaforisRopadicles, or clogging
10between the fin plates with foreign particles, etc., and for preventing a breakdown of the electrostatic
atomizing apparaters:2 006Gl sit. attelsimreritohchiskonforeigrspapticiestiateicto 4he electrodes, ignition
by degradation of the electrodes, etc., and the like. [0248]As shown above, in the present

embodiment, 8RR Pt iviEtohahade sReigprerihe Hsin B8 ArEE32 formed of foam

metal which isogtpetalllc!s%cl)srqus d15bod¥eha%zai5[%9 Sgdgk&?&dimensioniadl n§t gtructure, such as titanium

material, etc.. and of the pro%r{ffgio?lnéa{ert 231 that is |ntegerséll?§/1 formea with the main body part 232 in a

manner tosprofiudR.remthadnain badkinar234%. Whgtslgwalel.-Whichaltashes te the surface of the
main body part 232 is supplied by capillary action, the electrode holding part 220 that holds the

discharge electecietRB@sitheoainterpelaciidd@40ithataghny epaeddnthdi2Oelactrode holding part
220, and is provided so as to be opposed to the protrusion part 231, the water supply means (the
cooling plate A0°dPHaR s sHshAg e R 30T Weirc in is oo it danpesethy B¥8ve the main body part
232 via the predetermi decJe rance gd which S%Et%L'FS water to the d{fc,harge electrode 230 or the

electrode holdihg part 230- aAd 1ie fixiig Meane B AR SEEGHES Wi diSPge electrode 230 that is

Tg;sed in 25apd:helddie ihg.slacitofabolgipg pars 220.ak M@%%%@é,ggggqu%O to the electrode

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.
{0239]  Inthis 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 electrostatic atomizing apparatus 200, etc., and further, by displaying names of materials
and used weights used for the electrostatic atomizing apparatus 200, whether the
materials are recyclable, a recycle method, precautions at the time of recycling and
disassembly, etc. in a reference chart, and the like. Thus, since it is possible to
recognize whether a material, etc. that affects the human body at the time of recycling is

20 notused, 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 2
home electrical appliance such as the refrigerator 1, the air conditioner, etc. which can
be recycled, whose disassembly efficiency is favorable, and whose recycle efficiency is
improved, can be obtained.

25 [0240]  Here, in the case the home electrical appliance is the refrigerator 1, standard



holding part 220 are included, wherein the electrode holding part 220, the discharge electrode 230, the
counter electrode 240 and the fixing means 260 are integrally formed, and mist is generated by
applying a voltage to between the discharge electrode 230 and the counter electrode 240; therefore,
an amount of water supply and capillary force are lgyger, and clogging resistance against a foreign
5matter is much higher since pore diameters are large compared to a case wherein a ceramic material
is used for the discharge electrode 230. [0249]Further, it is also applicable to place the electrostatic
atomizing app@tkfoeOR.dovistaain He,alr GLrtion ARk AdBaindRarbphthe.air conditioner and
near the air suction port, and to provide the mist spray outlet on the upstream side of the air outlet in
the indoor unitif &Qthdeairccdnditiomne niviaitine @isacom289inte paitprsset ashthe 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 rooffiiesIgArals Y affohitietch pe s Hitiprdemty this nidédpradistitied it a manner to open into
the air convey,mﬁcg)atml or gh(goai{ tEutlet. S«O%Hshfown he electrostatic atomizing apparatus 200 including

at least the disc arnge ec{ro e J304nd° e c%‘ffr? SF &ietudte 240 is allocated downstream the air

158uctionport{m4tqe INGRAT HOHLRk e Al FRiane Lo BRA NG A LSHEHOR PRI the mist
generated by the electrostatic atomizing apparatus 200 is sprayed to the place (for example, the inside

of the room inta whpehififia-ais iolstieplicabhaindaadunitopdital sircantitianedopaisor the inside of the
air conveying path on the upstream side of the air outlet, etc.) different from the section where the
electrostatic atstfeeiigiapprurabes20thsenlisastcd Wactivaahuieoatna éfetiepamnlk.20such as the duct,
etc. whose circumference is surrounded; therefore, freedom of placement of the electrostatic atomizing

apparatus Zooﬂ?ﬁ8\%"3@?@3%%a\té’glé’fl?ﬁépg?&{ﬁ%\%&% LISTHEHE 73 ARG MR Fobfte PElectrode 240, and the
mist spray unit e Mish SRaY. QUG BrIPk SRR DR Wik BeRSIAIe RIS SlpgipRiatic atomizing

apparatus 200 into the room increases, and since mist atomization can be performed from the place
where migl ateanizaliieris desied idegseeppidige danrokoenity hinceasasioaR0]Furthermore, it is

possible to increase degree of freedom of a set range of the 153
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
controlier that directs operation and stop, ete. of the appliance, etc. as a size, a length, or
the number of figures such as a bar graph, a leaf, etc., and a current use period is also
displayed alongside by changing colors or pattemns, or the like, which can be visually
confirmed by a user 5o 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 inciuding the functional component, or to set the standard use periods for the
main body of the appliance such as the refrigerator 1, ete., 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



predetermined clearance F and a set range of an applied voltage, and to easily perform generation of
nano-size mist reliably. Further, since the water supply means is provided directly above the main
body part 232, in comparison with a case wherein the water supply means is provided in a lower part
of the discharge electrode 230 or in a separate plagggapart from the discharge electrode 5 230, water
supplied from the water supply means directly drops over the discharge electrode 230 (or the
electrode holding part 220 or the fixing means 260) provided immediately below, and a conveying part
for conveying &%wog&pa@m@@rwﬁ@r@@gﬁmﬁac%mes@?aﬁdéiﬁﬁi@@yleggﬁae%rt 211 in the cooling
plate 210, which is the water supply means, or water supplied from the water storage tank 270 to the
electrode holdehgngagic220 ¢op-direndischargetetectsptige? 3B wat ¢ifer fixivag 1Bumeanss260) is unnecessary;
therefore, the refrigerator 1 simple in structure, compact in size, and low in cost can be obtained. That
is, since the c8loasRtitphialt teas oor repaRapse datirdetetanf drracleeislidhasyissibility that the
conveying parggs[.clo‘%qed with forei%nrparglticles, etc., and the dew condensation water is not supplied

to the dischalrgel St ro@gt%\ﬁ?rtﬁté:'e egfrolél?d‘%ﬂr:f a o%%‘i%ﬁ‘g%ﬁ%ﬁ?ﬁ&ﬁ%"ﬁb@ and the refrigerator 1 simple

in structure, lowiR,cQst, iAnd Jalahly telirble canhedngiaingdy B isimaer gggree of freedom of the

shapes and the placement of the feed-water means (for example, the cooling plate 210, the water
storage tank 2#¢mhloipfanike): theaeleciscda holdingepartandithe-dischargamealestiode increase, the
shapes and the placement of the discharge electrode 230, the counter electrode 240 and the
feed-water meBRYiE exaisidatie CodlingislatePrer hdsirehinstayagbleamkddirion or the like) can be
freely setin accordfimc ith the structure qf 20 each home electrical appliance, such as the

refrigerator 1, (& RIFCHRASHEMSHEIP SUNFBRPIACH A MBI 3 J e aibssBErAAR atomizing apparatus
200 that is CompRCLiRizGANHSHIGRRL R RS APIRINE I0\3cEAULANGE, Wik g flome electrical

appliance. [0251]Further, in a case wherein the sizes (the widths, the thicknesses, etc.) of the external
shapes orithe eronmbecliopatareamat e maiphayatiddlyancbibpPrlivgiemn part 231 are
25approximately the same, when the length in the axial direction of the main body part 232 is within a
range of equalfentiesr ussrde e hisnien (fimeshrit.cippll © oleseinlits biranepl) trttlesithibelength of the 154
protrusion part 231, there are effects that the processability is better, the amount of water supply from

the main body H8R552' 0 WS BrOMRASTIRR S RET 9 AR s Sasrend et diimier s8Piiater supply can be

shortened. (0251 L e NRIE,SNCE (ARMAIS ALY A0 A5 IR, Gl IR.piegd, which is a metallic
porous 5body having a three-dimensional net structure like a sponge, the'amount of water absorption

inside the metglisapRMOxiMAeM g Dotipiandargerntiardhat of what is not foam metal, capillary force
is larger than that in sintered metal, electrical resistance is approximately (0.4 to 2) x 10-2 am and

small, hehte eldfiicitylbarrishenefficieritly agpiiGbetoivweterrag-cdhdut tivecsmatardatd therefore, the foam
metal can conduct electricity far more readily than a ceramic with large electrical resistance

use period set beforehand of the appliance such as the electrostatic atomizing apparatus

200, the refrigerator 1, the air conditioner, the air purifier, etc. is included, and the

current use period measured by a timer, etc. with respect to the standard use period

stored in the storing means (the microcompuler 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, etc.} of the main body of the appliance, or the display part of the remote controlier

that directs operation and stop, etc. of the appliance, as a size, a length, or the number of

figures, ete. of a bar graph or a leaf, etc., a user can visually recognize the use period of

the appliance by visual confirmation, and it is possible to encourage a service such as

25 replacement of the appliance or a component, or exchange of a component, etc. for the



10(the electrical resistance is approximately 1.012 am and large), can increase an amount of
generated mist, and setting, etc. of an applied voltage is easy, and further, the applied voltage can be
made small, and it is possible to generate nano-size mist readily and easily. In the present
embodiment, the discharge electrode made up of trigc?main body part 232 formed of foam metal and
the protrusion part 231 whereto water that is attached to the surface of the main body part 232 is
15supplied by capillary action, the electrode holding part 220 that holds the discharge electrode 230,
the counter elegtrode 240 provided in the electrode holding part 220 and provided so as to be opposed
to the protrusion part 231, the water supply means (for example, the cooling plate 210, or the water
storage tank 2{a44tc.) rtraies upptiasivatapiopthsidissharee: & arttede.23Q. paddhe high-voltage power
supply part 250 that generates mist from the protrusion part 231 by applying a 20voltage to between
the discharge Bleapbigie 280 bndistheyebuntégetostiode R4 Qrapk rcklided, wherihfoam metal having a
three-dimensional net structure with pore diameters of 10 to 800 p.m (preferably with pore diameters

of 50 to 300 g AU FURRYSPSLEBIDRRAAT b6 e drs et erdisB0staP st dR%S%iAE a voidage of 60 to
90 % (preferalyly ngbﬁgp%g%)d'é%; used ftgr the dis harxgeS electrode %\;390 land be}/hsgtting the pore diameters

of the discharge electrode 230 to e betwebn 10 and §?Dbt bsr%?s gclogatlﬁéjsresf‘sfance against foreign

matter dramaticlbinaieases varsdtis Passibleio.serpbnalerHioawhe Raikhady part 232 to the
protrusion part 231 stably for a long period. Further, since the 155 foam metal having the

three-dimensidnalahegstnsstegethsiricas titanmplasnete. ondtbeaiti ghpinicbgientfiaot less than 60 and not
more than 90 % is used, a larger amount of water can be retained inside the foam metal compared to

a conventional TEARsEBIL e rratisr a2 prsdrermnadeereddtisrersiiie Bemist can be
generated efficiently. ﬂg%SBLFurther the di char]%% (I)(raec&{ggrea%é%oo is formed of foam metal having a
oay

. .ma bout . .
three-dimensional net strugfupgflglﬁsc? 1S mag ?éc%nﬁ)eof ﬁ?e main b Wﬁ)lart 232 in an approximately

rectangutey paialieiepipeshonaR. apRiRRIE AN =NARR slangateddn the axial direction, and

the protrusion part 231 in an approximately rectangular parallelepiped shape, an approximately

columnar shapesaynsappgoximaieheppadiBithgiha pae-aniadeapprayphatelygenieal 10shape, which
protrudes at the approximately right angle with respect to the axial direction of the
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, & length or the number of figures, such as a bar graph, a leaf, etc. on the

15 main body or the remote controller, etc. that directs operation and stop, etc. of the
appliance. Additionally, relation of the amount of used electricity or the amount of
carbon dioxide emission, etc. of the appliance due to the 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



main body part 232 from the middle in the axial direction of the main body part 232, and which is
shorter than the length in the axial direction of the main body part 232, and is integrally formed with the
main body part 232, whereto water that attaches to the surface of the main body part 232 is supplied
by capillary action, wherein the length in the axial dirgction of the main body part 232 15is within the
range of equal to or larger than 4 times but equal to or smaller than 20 times the length of the
protrusion part 231, hence the main body part is divided into two parts (for example, the first main

body part 237 g loe.A6RARYPAIAACY BAIL 231,81 & RAILAIRG.RRSIID ahihe protrusion part 231

against the axial direction of the main body part 232, and water can be 'supplied by capillary action

from two partsdhedbatbrangsohthaipstisinmpant2dt) af bk Rainbadywopart 237 and the
second main body part 238 to the protrusion part 231; therefore, a large amount of water can be

supplied to thetisrmgindioly piahe 20Miatheca tholimtiohsiprayedanistfoandoplindreased, and mist atomization
can be performed stably. Further, even when either (for example, the first main body part) of the first

main body parf3% P S EHEEREBHIPRAAIS BOYS Partoruseratbmes kitddreterhiftition due to clogging,

etc., watercan led to the protrusiqn part 231 by the other part 25(the other one) (for example,
scangy a%@lh%%ﬁar%) PP QL RS & P
the second mainsbody partn238 u ence water can’ ées%cﬁ’y‘gﬁ%%ﬁgﬁefo ?ﬁ%’ﬁ?&’ﬁ%ion part 231 for a

long period, angdbeyelesttastiatic ARMIZIDYARRAStUSLAQ-(hey et t 2fiPRYIPY apparatus) which
can stably spray mist for a long period, and is highly reliable can be obtained. [0254]Since a cover part

(the feed-watenumbans lcdrearipart 280K 0rR6DPnh ¢ ov desfanidastdrte ehtbadecd-water means (the

heat absorbing fin part 211 of the cooling plate 210 or the water 5storage tank 270), the electrode
holding part 226° %lﬁaam@ffi%ﬁ@aﬁ?é%@@z%@‘iéafﬁavm;ﬁFﬁ%ﬁ@fé!@@tr@a@ﬁemmg%rt 220 or the fixing
means 260 so that water %Pep&?"?ad to th ﬁgeischargc%n%ﬁ%rod tESO, the electrode holding part 220 or the

alf pli Cmoie

fixing means 260'by dropping oM ihe fesdaWater means for Sxam B tha REAt%8sorbing fin part 211
of the coqling e iRRL Lk EMALRESIRSAd AR K0 ik PLovidarkdliks Gllyabove the discharge

electrode 230 or the electrode
[0247]  In 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 time of use surpasses a predetermined rate (for example, 90 % or
15 95 %, etc. of the standard use time) of the standard use time, thereby a user is
encouraged to check, exchange, or replace the main body or the functional component,
etc.  Furthermore, it is also applicable to encourage checkup, exchange or replacement
of the main body or the functional component, etc. for the user through sight by starting
display in the above-mentioned figure, etc. on the main body or the remote controller,
20 etc. when the actual use time surpasses the first predetermined rate (for example, 90 %
of the standard use time, etc.) of the standard use time, and by displaying a message and
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 to indicate display in multiple



10holding part 220 is not directly subject to an air flow in a fall path of water from the feed-water
means until the water drops over the discharge electrode 230, the dropping water droplet 275 or dew
condensation water is less likely to be subject to foreign materials such as dust, mold, foreign
particles, etc. in air surrounding the place where thg feed-water means, the electrode holding part 220
or the fixing means 260 (the pressing means) is provided, a water droplet that attaches to the 15
discharge electrode 230 or a water droplet inside the electrode holding part 220 is less likely to foul,
clogging in thesQ&%Q?@Q%lﬁ&W&afé@a@% hadyavantsd ’tlﬁg‘ga#:'ﬁgaﬁ HaRialigAlomizing apparatus
200 that is highly reliable, clean and hygienic can be obtained. [0255]Furthermore, since the notch or
the opening isdosmadiith the alsecirodet baldingdaktdap, erdhedixingphaeans: 26@eand dew condensation
water dropping from the feed-water means (the 20heat absorbing fin part 211 or the water storage
tank 270) or Wi cagEsmBtbade ortiig ey thrireliss sk gdhan detpadazase pasodfesstrode holding part 220

or the fixing meansaZtG,O in aﬁtate Whereit%the discharge electrode 230 is held in the electrode holding
part 220, therdf&H6 HELSHBIRE AN S WRSTET BRI SETEHF SuStinae e SHHEHIS 8 the surface of the main

body part £32 QEI0G JSGhARECLECHRTE Aul WRIRKISID 3RGRLREINgAGEYpulated in the
electrode holding part 220, and 25that an electrical current is discharge d between the lower end
surface 211Y of theihealdabsarbingdine prteh lpnddhaidischarge-alanrodspdi,even when a voltage
is applied to between the 157 discharge electrode 230 and the counter electrode 240, hence the
electrostatic atombziflgrapirireiani200 awparsgifaderstimlieh saffety sappbeldbtained. Here, the holding

part of the dischar?e electrode 230 in the electrode holding part 220 should preferably be configured
(or, should be ESHHGIB IS BE G & WRESUPRIS PR S HECHBI R 4Pe BPRHE ischarge electrode 230

50 as (0 Sconfige, 15 IEROR SIRCHONS 0D ACSHINALS AL Iy lhe syrface thereof,

wherein it is configured that a water reservoir p at accumulates the ejecteég\lf[v%ter IS separately
provided i0 a pesitenmRiE biemwihaskisshargaslectr aderaPhbvehal asordbenlorgs side, and the water
accumulating in the water reservoir part does not contact with the discharge electrode 230) not to
accumulate watestihsatsinloFimtiseppoytseifihdutite prabieter ofidedocioaianpatlisetween the lower 10end

surface 211Y of the heat absorbing fm part 211 and the discharge electrode 230 equal to or
to the electrodes, ignition by degradation of the electrodes, etc., and the like,

[0248]  Asshown above, in the present embodiment, the discharge electrode 230 that
is made up of the main body part 232 formed of foam metal which is a metallic porous
15 body having a three-dimensional net structure, such as titanjum 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 efectrode 230, the counter electrode 240 that is provided in the
20 electrode holding part 220, and is provided so as to be opposed to the protrusion
part 231, the water supply means (the cooling plate 210 or the water storage tank 270) which
is provided directly above the main body part 232 via the predetermined clearance 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



larger than 4 mm (preferably equal to or larger than 6 mm) so as to secure a distance where discharge
does not take place between the heat absorbing fin part 211 and the discharge electrode 230 even
when a water droplet is attached to the upper surface of the main body part 232 of the discharge
electrode 230, and it is possible to improve safety fygther. 15[0256]In addition, the discharge electrode
230 that is made up of the main body part 232 formed of foam metal, and of the protrusion part 231
that is integrally formed with the main body part 232, and is formed so as to protrude from the main
body part 232 ,uiggeie: watek WhisR AUAGRRSHOIbS S TRLmP hiRe /haiR Aespat4Rddssupplied by
capillary action, the electrode holding part 220 that houses the discharge electrode 230, the counter
electrode 240 thabisprekided:20inikeefedirodamdiéling past:2R0fcandlisndreiidegkaoaad @ be opposed
to the protrusion ]oart 231, the water supply means (the heat absorbing fin part 211 of the cooling plate
210, or the wateRiRs ayeleanie bsurephiclisrhase titiadaitée aydabsorantpeclssanib iy harfes?2 via the
predetermined clearargc Ztand V\‘hiC suaplie§ Waterlto the isichar e electrode 230 or the electrode
holding part 230 the electiostatiR 1o mﬁrﬁpop“éer%fﬁjg‘r SO0 WHICRES reasgt(?"ﬁf)a DAL e discharge
electrode 25230,ih¢, GRMIMEHSISHIONR. 24hand Re.AleciindeMRlding.Rak4¢ 9 aad;which generates
mist by applying a voltage between the discharge electrode 230 and the counter electrode 240, and a
spray 158 outkeidhistiispaavidediinianptatea@antsirom the electrostatic atomizing apparatus 200, and
that is connected to the electrostatic atomizing apparatus 200 via the air conveying path are included,
wherein nano-$Z¢mist¢éhse ibtedish yritieabletotpirsraiiie siemabrigaippzraare0® B8prayed to inside of
a storage compartment, a room, etc., into which the spray qutlet opens, from the spray outlet

Sprovided in thE IR APEA HEH TR BB RFORSR AT A SpPsiR s e A srdifeedom of
placement of e elegtrasiatic Alamizipg,ARRA'ANS 20Rnsding Al leAsking disshRles.gigetrode 230
and the counter electrode 240, and the mist spray unit (the mist spray outlet) for spraying mist
generategoby the elecitasiaiiciatomiz tdgvannapai) sudhBs HECIHIE e 8Bi:IRE e asas, iR s BEeyMIst
atomization can be performed from the place where mist atomization is desired, hence it is 10possible
to perform desigteimacdordarcboritihuistad e nhdachrhohiosidotitabtgiiadobs sweh as the
refrigerator 1, an air conditioner, an air purifier, etc., and degree of freedom of design increases.

Furthermore, JiF &R TR PLfh R R ARSRE Hothaeren &R BB SWaNH & RN BB &R? Blart 232 via the

Predetermined clealAn i IRCIP R ALITeREBNLAY e ians AL te I BSSENL gl IR Redwater

nveyimg own, the elEctr
means (the cooling plate 210 or the water storage tank 2 ni water 15 supply means, or

the discharge glectiodrRa0:IncteaResandit isonassiietacdteely setihe ahanesand the placement of
the discharge electrode 230, the counter electrode 240, the cooling plate 210 and the water storage
tank 270 1A aceerdmmee with théostrustefibcofisastitiom er electhical appliapoe,asudi assthe refrigerator 1,

the air conditioner, the air purifier, etc., and to obtain the electrostatic atomizing apparatus that is
compact in sizEEFHBLY R ETRRIHE § R R BRATIEE frisseterd 4hide place (for example, the

inside of the room into which the air outlet in the indoor unit of the air conditioner opens, or the

inside of the air conveying path on the upstream side of the air outlet, etc.) different from the
section where the electrostatic atomizing apparatus 200 is allocated, via the inside of the air trunk

20 such as the duct, etc. whose circumference is surrounded; therefore, freedom of placement of the
electrostatic atomizing apparatus 200 including at least the discharge electrode 230 and the counter
electrode 240, and the mist spray unit (the mist spray outlet) for spraving mist generated by the
electrostatic atomizing apparatus 200 into the room increases, and since mist atomization can be
performed from the place where mist atomization is desired, degree of freedom of design

25 increases.

{02507  Furthermore, it is possible to increase degree of freedom of a set range of the



20with home electrical appliance. Reference Signs List [0257]1: Refrigerator, 1A: Machine
compartment, 2: Refrigerating compartment, 2A: Chilled = compartment, 2P: Inner side wall, 2X:
Approximately closed container, 2Y: Approximately closed 25container, 3: Ice making compartment, 4:
Switching compartment, 5: Vegetable compartmentﬁ@: Freezing compartment, 7: Refrigerating
compartment door, 7A: Left refrigerating compaiEnient 159 door, 7B: Right refrigerating compartment
door, 8: Ice making compartment door, 9: Switching compartment door, 10: Vegetable compartment
door, 11: Freeging,compatimanidons 12: &@@&rsﬁ%%ﬁie&%&;gg's{d bESoptaLcIGHalg fan, 19:
Switching compartment thermistor, 22: Thermopile, 15: Switching compartment damper, 16: Switching
compartment eoakngsay ik 30: Gombolitle\ieay Rl stpoblneghaiistptivkied lirRantitorewall, 53: Cooling
air trunk, 55: Refrigerating compartment damper, 60: Control panel, 60a: Compartment selection
switch, 60b: Tariperdyunast 2éhantrampfoseswitbla ca@ovierstmtiefrater gpivirshs Bt videdrinaking transfer
switch, 60e: Mist sg{’?/ switch, 72: Door pocket, 80: Inside refrigerator shelf, 131: Cooler compartment,

150: Defrostin{ WEA¥EE 155 disfharsleErit 53 o580 EhAG R RIS Berst oty PshrrareEde rostatic
10atomizing a X ling.p! : absorping fm part, 1la: Heata rbing fin
plate, 21 I%? Hggf}g%%égrsl‘o%r%ge %%%a%eg\gliéﬁmﬁl%gﬁtla i%%?ﬁé##pgfateg Zlé iI(§%:1 ngaé_| a s%r ?ﬁg fm plate,

211e: Heat abgaribing:firomiattiiddphf P0QHHS QORI LINY) prbafatPaticdiblel: KoWienside surface,
211Y: Lower end surface, 212: Heat dissipating fm part, 212a: Heat dissipating fm plate, 2126: Heat
dissipating fin ptateyi2dsuet felaat dissiptingfiangitte Walk? deidest distipkand Sipqulatép po212e: Heat
dissipating fin plate, 213: Heat conducting part, 214: Void part, 220: Electrode holding part, 220G:
Water concenlgé B &PL BB Bl Ryt &ThE A AUEPBORens Ry Rk SBRERL G908 BBV Slant part,

220X: Feed walst IERS, FOVGL DAIL 222 Molch Pt 223 Sounter electians housing,part, 230

Discharge electrode, 231: Protrusion patrt, y part, e first main body part, 238: The

second m@in baei PR L dhtcintanslestiads . 2ddaEnenind-natenl 2QiHiabyaliaggpower supply
part, 251: Power supply, 260: Fixing means, 261: Counter electrode cover part, 262: Conducting
member pressimg iparkt 263 Shejngphrt TRES, Fixinginaihpaitg podthkeeovwyaterdanie anseeaey, part, 270:
Water storage tank, 271: Graduation mark, 275: Water droplet, 277: Water discharge spout, 280:
Conducting méRiiesre 286 refebilbtbat b derHigRua i slessrdueing partpattiesctvetia : Cooling

plate heat-msuclg'\g anggral';[:iet{(l)glwgtg'rzl's I|§)I;[ s(ﬁg;r)ﬂgf trc])etl?&;[ 'd%ghsa'rge electrode 230, the electrostatic atomizing

apparatus 200 and the refrigerator 1 simple in structure, low in cost, and highiy reliable can be

15 obtained. Furthermore, degree of freedom of the shapes and the placement of the feed-water
means (for example, the cooling plate 210, the water storage tank 270, or the like), the electrode
holding part and the discharge electrode increase, the shapes and the placement of the discharge
electrode 230, the counter electrode 240 and the feed-water means (for exampie, the cooling plate
210, the water storage tank 270, or the like) can be freely set in accordance with the structure of

20 each home electrical appliance, such as the refrigerator 1, the air conditioner, the air purifier, and
the like, and the electrostatic atomizing apparatus 200 that is compact in size and efficient can be
obtained in accordance with the home electrical appliance.
f0251]  Further, in a case wherein the sizes (the widths, the thicknesses, etc.) of the external
shapes or the cross-sectional areas of the main body part 232 and the profrusion part 231 are

25  approximately the same, when the length in the axial direction of the main body part 232 is within

a range of equal to or larger than 4 times but equal 1o or smaller than 20 times the length of the



25Front 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 160
cover, 810: Mist spray outlet, 820: Electrostatic-atomizing-apparatus outlet cool air trunk, 830:
Electrostatic-atomizing-apparatus inlet cool air trunks; £00: Lighting device, 910: LED, 910a: LED,
910b: LED, 910c: LED, 910d: LED, 910e: LED, 910f: LED, 915: Optical axis. 161 CLAIMS 1.An
atomizing apparatus that generates mist by being applied a voltage, the atomizing apparatus

comprising: Sa.discharge: eleckadecemnosaceiFrainRady RaL, BOShRRIIWIQNRAK Whereto
water that attaches to a surface of the main body is supplied by a capillary action; an electrode holding
part that holdsfthe thisatimbgdyveletiidde thanchtrusion paa 2y i istyply, méansithabispepvigad directly
above the discharge electrode 10or the electrode holding part via a space, and that supplies water to
the discharge @REErB88B#the electrode holding part, wherein the water supply means, the
electrode holdﬂ@gﬁart E‘Qr%the dlscharfge ele%tlrodg are made intp a kjt co,mponent.

ermore, smce foam metal such as titantam, etc. 1s used, which'is a metallic porous
5 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 what is not foam metal, capillary force is
larger than that in sintered metal, electrical resistance is approximately (0.4 to 2) x 107 £-m and
small, hence electricity can be efficiently applied to water as conductive material; therefore, the
foam metal can conduct electricity far more readily than a ceramic with large electrical resistance
10 (the electrical resistance is approximately 10** (m and large), can increase an amount of
generated mist, and setting, etc. of an applied voltage is easy, and further, the applied voltage can
be made small, and it is possible to generate nano-size mist readily and easily. In the present
embodiment, the discharge electrode made up of the main body part 232 formed of foam metal and
the protrusion part 231 whereto water that is attached to the surface of the main body part 232 is
15 supplied by capillary action, the electrode holding part 220 that holds the discharge electrode 230,
the counter electrode 240 provided in the electrode holding part 220 and provided so as to be
opposed to the protrusion part 231, the water supply means (for example, the cooling plate 210, or
the water storage tank 270, etc.) that supplies water to the discharge electrode 239, and the
high-voltage power supply part 250 that generates mist from the protrusion part 231 by applying a
20 voltage to between the discharge electrode 230 and the counter electrode 240 are included, wherein
foam metal having a three-dimensional net structure with pore diameters of 10 to 800 pm
(preferably with pore diameters of 50 to 300 pm, and further preferably with pore diameters of 50
to 150 um), and a voidage of 60 to 90 % (preferably 70 to 80 %) is used for the discharge electrode
230, and by setting the pore diameters of the discharge electrode 230 to be between 10 and 800 pm,
25 clogging resistance against foreign matter dramatically increases, and it is possible to supply water

from the main body part 232 to the protrusion part 231 stably for a long period. Further, since the



15 2.The atomizing apparatus according to claim I, further comprising a fixing means that prevents the
discharge electrode housed in the electrode holding part from moving 3. The atomizing apparatus
according to claim 2, wherein the fixing means 20 performs positioning of the water supply means. 4.
The atomizing apparatus according to any one of cjgin 1 through claim 3, further comprising a
feed-water means cover part that covers at least a part of a path between the water supply means and
the electrode holding part, along which the water 25falls from the water supply means, so that the

water is not diggHlvmaffamiash by filewiRindbial: aruid hewaithm, {SalmigingaRRaratus

according to any one of claim 1 through claim 4, further comprising a predetermined clearance
between the weben supphy Meah scandrthiabolizcharge, elegieogadthabprerenisan-alactiealdischarge
between the discharge electrode and the water supply means when a voltage is applied to the
discharge elecht@am BeFieneadivngappHranlcraio e Tedangabse of Biaim ren sty claim 5,
wherein the electrode, holding part receive%the \{vater dropping from the water supply 10 means via the
space, and fur(flfulé?'nf)ﬁscl (U AT EFSTEE §rb°éerétﬁ’0ut to discharge water so as to prevent water from

attaching ¥ a gyrace ef e HRChRrgRAIRAACS 9L IRRTEY SREWRIRL QWA uMulating over the

discharge electrode, the water discharge spout discharging excess water among water that is supplied

by the water supgiiimesinsina staterwhers thaddischakgraalecbosie: s heldbyheisliesirode holding
part. 15 7. The atomizing apparatus according to any one of claim 1 through claim 6, wherein the main
body part has BfiaagproRimMBtISRIREcatgaRarxparislictelyiprad Shpgpdongaed approxishditediicoolumnar
shape, a protrusion part has an approximately rectangular parallelepiped shape, an approximately

columnar shaf8¢ 45 MBI Rter &) P ARRICS e N s aenkr 2aplisirstafiPRomical shape, and a length
of the main bogy BartI& WIlinR.Fange of SAHANIR.Y IRRI0AR. I TeS A0d.eaupLip gy smaller than

20 times as long as the protrusion part.

10 shape, which protrudes at the approximately right angte with respect to the axial direction of the
main body part 232 from the middle in the axial direction of the main body part 232, and which is
shorter than the length in the axial direction of the main body part 232, and is integrally formed
with the main body part 232, whereto water that attaches to the surface of the main body part 232
is supplied by capillary action, wherein the length in the axial direction of the main body part 232

15 is within the range of equal to or larger than 4 times but equal to or smaller than 20 times the
length of the protrusion part 231, hence the main body part is divided into two parts (for example,
the first main body part 237 and the second main body part 238) at a protruding position of the
protrusion part 231 against the axial direction of the main body part 232, and water can be supplied
by capillary action from two parts (the both ends of the protrusion part 231) of the first main body

20 part 237 and the second main body part 238 to the protrusion part 231; therefore, a large amount of
water can be supplied to the protrusion part 231, the amount of sprayed mist can be increased, and
mist atomization can be performed stably. Further, even when either (for example, the first main
body part) of the first main body part 237 or the second main body part 238 becomes unable to
function due to clogging, etc., water can be supplied to the protrusion part 231 by the other part

25 (the other one) (for example, the second main body part 238), hence water can be stably supplied

to the protrusion part 231 for a long period, and the electrostatic atomizing apparatus 200 (the mist



8. The atomizing apparatus according to any one of claim 1 through claim 6, 25 wherein the main body
part has an approximately rectangular parallelepiped shape and 163 has a large area to receive water
by being larger in width than in thickness. 9. The atomizing apparatus according to any one of claim 1
through claim 8, wherein at least a part of the dischagge electrode that receives the water supplied
from 5 the water supply means, the part receiving the water, has a flat plate shape or a recessed
shape. 10. The atomizing apparatus according to any one of claim 1 through claim 9, wherein, in the

discharge eleciradgs thpamalivinaicds fIenapiadii &t Adad girpatia ithedi0 Riativsipgepart protrudes

at an approximately right angle to the axial direction of the main body part from a middle in the axial
direction of thehtaakd.body part, and the protrusion part is shorter than a length in the axial direction of
the main body part. 11. The atomizing apparatus according to géwgd(r)ﬁne of claim 1 through claim 10,

15 wherein a f0AM meditsrCxetE bR et eRfANGIatE QYSERaTE HOMhFOYRSWitF?% pore diameter
of 10 to 800 pm and a vojdage of 60 0 % is used for In bo It. . The atomizing
one c;}(éhe feed-wager mez_afns I(aI I?n %ialté]bsorg gdg ﬁna&ﬁ,{gg%ﬁgge}%? ﬁﬁatte 2}l?or tl!pe wafer

apparatus according to any one of ¢ roug e water supply means

includes asheatAhsURINGoRaRt GNRAL HisiRaliRe RAthaRd RGP Rliagk BRIR wihigh abeltier element is

provided between the heat absorbing part and the heat dissipating part, and the water supply means is
placed so thatethersabnltheglyais Situatbadidirectisaialovsd feheatrabgorngheaiitdaiegenerates dew
condensation water.
electrode 230, the electrode holding part 220 or the fixing means 260 by dropping from the
feed-water means (for example, the heat absorbing fin part 211 of the cooling plate 210 or the
water storage tank 270, etc.) provided directly above the discharge electrode 230 or the electrode
10 holding part 220 is not directly subject to an air flow in a fall path of water from the feed-water
means unti] the water drops over the discharge electrode 230, the dropping water droplet 275 or
dew condensation water is less likely to be subject to foreign materials such as dust, mold, foreign
particies, etc. in air surrounding the place where the feed-water means, the electrode holding part
220 or the fixing means 260 (the pressing means) is provided, a water droplet that attaches to the
15 discharge electrode 230 or a water droplet inside the electrode holding part 220 is less likely to
foul, clogging in the discharge electrode 23{ can be prevented, and the electrostatic atomizing
apparatus 200 that is highly reliable, 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
20 heat absorbing fin part 211 or the water storage tank 270 or water does not accumulate in the
discharge electrode 230, the electrode holding part 220 or the fixing means 260 in a state wherein
the discharge electrode 230 is held in the electrode holding part 220, there is no possibility thata
water droplet is in a state of attaching to the surface of the main body part 232 of the discharge
electrode 230, or water is in a state of being accumulated in the electrode holding part 220, and

25  that an electrical current is discharge d between the lower end surface 211Y of the heat absorbing

fin part 211 and the discharge electrode 230, even when a voltage is applied to between the



164 13. The atomizing apparatus according to any one of claim 1 through claim 12, wherein the water
supply means is a cooling plate including a heat absorbing part and a heat dissipating part, wherein a
lower end of the heat absorbing part has a shape to protrude downward so that dew condensation
water that is generated by the heat 5absorbing partﬂgcollected and dropped. 14. An appliance
comprising: the atomizing apparatus according to any one of claim 1 through claim 13, and 10a spray
outlet that is provided in a place apart from the atomizing apparatus via an air conveying path, and that

sprays mist gengialedRyhe HOMIZIRSARRR AR IR DB MISLASAR AR B AlRmizing

apparatus is sprayed into a room into which the spray outlet provided in the place apart from the
atomizing appasatitaropphmcd hails séftyaiincenditiantr cRRPHsRMIR peabaxebrngak 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 &ketidsgétiptsyiaaache beldivenam g siirodhrasfeibly bt confroved éet. isheulddwer front side;

configured to be able to eject water from the holding part of the discharge electrode 230 so as to

5 configure the discharge electrode 230 not to accumulate water in the surface thereof, wherein it is
configured that a water reservoir part that accumulates the ejected water is separately provided in a
position apart from the discharge electrode 230, such as on the lower side, and the water
accumulating in the water reservoir part does not contact with the discharge electrode 230) not to
accumulate water therein, Further, by setting the predetermined clearance Z between the lower

10 end surface 211Y of the heat absorbing fin part 211 and the discharge electrode 230 equal to or
larger than 4 mm (preferably equal to or larger than 6 mm) so as to secure a distance where
discharge does not take place between the heat absorbing fin part 211 and the discharge electrode
230 even when a water droplet is attached to the upper surface of the main body part 232 of the
discharge electrode 230, and it is possible to improve safety further.

15 [0256]  In addition, the discharge electrode 230 that is made up of the main body part 232
formed of foam metal, and of the protrusion part 231 that is integrally formed with the main body
part 232, and is formed so as to protrude from the main body part 232, whereto water which
attaches to the surface of the main body part 232 is supplied by capillary action, the electrode
holding part 220 that houses the discharge electrode 230, the counter electrode 240 that is provided

20 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), 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

25 230, the counter electrode 240 and the electrode holding part 220, and which generates mist by

applying a voltage between the discharge electrode 230 and the counter electrode 240, and a spray



a filter that is provided between the air suction port and the heat exchanger; a drain pan provided in a
lower part of the heat exchanger; and the atomizing apparatus according to any one of claim 1 through
claim 13, the atomizing apparatus being placed downstream of the filter and above the drain pan,
25being composed of at least the discharge electrqdg, the electrode holding part and the 165 water
supply means, and generating mist by applying a voltage to the discharge electrode, wherein the mist

~ generated by the atomizing apparatus is sprayed into a room into which the air outlet opens from a

mist spray outlgharapderbitaiRiactarad-fmin AdbeAlRmineARRRiATHaNIa AN Nseiof an air trunk
whose circumference is surrounded. 16.A refrigerator that is composed of an inner box and an outer

box, and that congaoié tinsidé:afatpicsahiby-of sfprane 2UMmpatineznteweantipteddiycaddrtition wall, the
10refrigerator comprising: the atomizing apparatus according to any one of claim 1 through claim
13, the atomizMi§Taip paietirs Bistrgrerae it sclaiPenitataizaaerprawsiaersndiamiént or in the
partition wall, lggr; com gsggn 911: a;[rl(()eoalr?tethe. %LSCE%E% electrotet, the e ectrgﬁe hoIdigg part and the
water supply means, & enerafing mist %‘)’/IapﬁTyllng av rl%ﬁ‘é 0 T5the disc easi%aé/ gfectrode, and

5  provided in the place apart from the electrostatic atomizing apparatus 200; therefore, freedom of

placement of the electrostatic atomizing apparatus 200 including at least the discharge electrode
230 and the counter electrode 240, and the mist spray unit (the mist spray outlet) for spraying mist
generated by the electrostatic atomizing apparatus 200 into the room increases, and since mist
atomization can be performed from the place where mist atomization is desired, hence it is

10 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 placement of
the feed-water means (the cooling plate 210 or the water storage tank 270), which is the water

15 supply means, or the discharge electrode 230 increases, and it is possible to freely set the shapes
and the placement of the discharge electrode 230, the counter electrode 240, the cooling plate 210
and the water storage tank 270 in accordance with the structure of each home electrical appliance,
such as the refrigerator 1, the air conditioner, the air purifier, etc., and to obtain the electrostatic
atomizing apparatus that is compact in size and of great efficiency can be obtained in accordance

20 with home electrical appliance.

Reference Siens List

[0257]  1: Refrigerator, 1A: Machine compartment, 2: Refrigerating compartment, 2A: Chilled
compartment, 2P: Inner side wall, 2X: Approximately closed container, 2Y: Approximately closed
25 container, 3: Ice making compartment, 4: Switching compartment, 5: Vegetable compartment, 6:

Freezing compartment, 7: Refrigerating compartment door, 7TA: Left refrigerating compartment



a spray outlet that is provided in a portion apart from the atomizing apparatus inside of the storage
compartment in which the atomizing apparatus is provided, or in a second storage compartment
separate from the storage compartment in which the atomizing apparatus is provided, and that is
connected to the atomizing apparatus via a 20cool g, trunk, wherein the mist generated by the
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 & piaserBPRENITR AR CBNFINh AR BRI R¥ iR CORbAHREMKor, 9: Switching
compartment door, 10: Vegetable compartment door, 11: Freezing compartment door, 12:
Compressor, 13: Cooler, 14: Cool air circulation fan, 19: Switching compartment thermistor, 22:
Thermopile, 15: Switching compartment damper, 16: Switching compartment cooling air trunk,

5 30: Control 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

10 atomizing apparatus, 210: Cooling plate, 211: Heat absorbing fin part, 211a: Heat absorbing fin
plate, 211b: Heat absorbing fin plate, 211¢: Heat absorbing fin plate, 211d: Heat absorbing fin
plate, 211e: Heat absorbing fin plate, 211T: Protrusion part, 211'W: Slant part, 211X: Outer side
surface, 211Y: Lower end surface, 212: Heat dissipating fin part, 212a: Heat dissipating fin plate,
212b: Heat dissipating fin plate, 212c: Heat dissipating fin plate, 212d: Heat dissipating fin plate,

I5  212e: Heat dissipating fin plate, 213: Heat conducting part, 214: Void part, 220: Electrode holding
part, 220: Water concentration part, 220K: Width direction size, 220L: Length direction size,
220W: Slant part, 220X: Feed-water means cover part, 222: Notch part, 223: Counter electrode
housing part, 230: Discharge electrode, 231: Protrusion part, 232: Main body part, 237: The first
main body part, 238: The second main body part, 240: Counter electrode, 241: Opening part, 250:

20 High-voltage power supply part, 251: Power supply, 260: Fixing means, 261: Counter electrode
cover part, 262: Conducting member pressing part, 263: Step part, 268: Fixing nail part, 269:
Feed-water means cover part, 270: Water storage tank, 271: Graduation mark, 275: Water droplet,
277: Water discharge spout, 280: Conducting member, 286: Electrode conducting means
conducting part, 300 Cover, 511: Cooling plate heat-insulating material, 512: Kit component, 515:

25 Front surface opening 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



160

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,

%10b: LED, 910c: LED, 910d: L.LED, 910e: LED, 910f LED, 915: Optical axis.
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CLAIMS

1. An atomizing apparatus that generates mist by being applied a voltage, the
atomizing apparatus comprising:

a discharge electrode composed of a main body part, and a protrusion 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: and

a water supply means that is provided directly above the discharge electrode
or the electrode holding part via a space, and that supplies water to the discharge
electrode or the electrode holding part,

wherein the water supply means, the electrode holding part and the discharge

electrode are made into a kit component.

2. The atomizing apparatus according to claim 1, further comprising a fixing
means that prevents the discharge electrode housed in the electrode holding part from

moving.

3. The atomizing apparatus according fo claim 2, wherein the fixing means

performs positioning of the water supply means.

4, The atomizing apparatus according to any one of claim 1 through claim 3,
further comprising a feed-water means cover part that covers at least a part of a path
between the water supply means and the electrode holding part, along which the water

falls from the water supply means, so that the water is not directly affected by a flow of
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air around the water.

5. The atomizing apparatus according to any one of claim 1 through claim 4,
further comprising a predetermined clearance between the water supply means and the
discharge electrode that prevents an electrical discharge between the discharge electrode

and the water supply means when a voltage is applied to the discharge electrode.

6. The atomizing apparatus according to any one of claim 1 through claim 5,
wherein the electrode holding part receives the water dropping from the water supply
means via the space, and further includes a water discharge spout to discharge water so
as to prevent water from attaching to a surface of the discharge electrode or to prevent
water from accumulating over the discharge electrode, the water discharge spout
discharging excess water among water that is supplied by the water supply means in a

state where the discharge electrode is held by the electrode holding part.

7. The atomizing apparatus according to any one of claim 1 through claim 6,
wherein the main body part has an approximately rectangular parallelepiped shape or an
approximately columnar shape, a protrusion part has an approximately rectangular
parallelepiped shape, an approximately columnar shape, an approximately pyramid
shape, or an approximately conical shape, and a length 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.

8. The atomizing apparatus according to any one of claim 1 through claim 6,

wherein the main body part has an approximately rectangular parallelepiped shape and
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has a large area to receive water by being larger in width than in thickness.

9. The atomizing apparatus according to any one of claim 1 through claim 8,
wherein at least a part of the discharge electrode that receives the water supplied from
the water supply means, the part receiving the water, bas a flat plate shape or a recessed

shape.

10. The atomizing apparatus according to any one of claim 1 through claim 9,
wherein, in the discharge electrode, the main body is elongated in an axial direction, the
protrusion part protrudes 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, and the

protrusion part is shorter than a length in the axial direction of the main body part.

1. The atomizing apparatus according to any one of claim 1 through claim 10,
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.

12. The atomizing apparatus according to any one of claim 1 through claim 11,
wherein the water supply means includes a heat absorbing part, a heat dissipating part,
and a cooling plate in which a Peltier element is provided between the heat absorbing
part and the heat dissipating part, and the water supply means is placed so that the main
body is situated directly below the heat absorbing part that generates dew condensation

water,
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13, The atomizing apparatus according to any one of claim 1 through claim 12,
wherein the water supply means is a cooling plate including a heat absorbing part and a
heat dissipating part, wherein a lower end of the heat absorbing part has a shape to
protrude downward so that dew condensation water that is generated by the heat

absorbing part is collected and dropped.

4. An appliance comprising:

the atomizing apparatus according to any one of ¢laim 1 through claim 13,
and

a spray outlet that is provided in a place apart from the atomizing apparatus
via an air conveying path, and that sprays mist generated by the atomizing apparatus,

wherein the mist generated by the atomizing apparatus is sprayed mnto a room
into which the spray outlet provided in the place apart from the atomizing apparatus

opens.

I5. An air conditioner comprising:

a heat exchanger;

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;

a filter that is provided between the air suction port and the heat exchanger;

a drain pan provided in a lower part of the heat exchanger; and

the atornizing apparatus according to any one of claim 1 through claim 13, the
atomizing apparatus being placed downstream of the filter and above the drain pan,

being composed of at least the discharge electrode, the electrode holding part and the
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water supply means, and generating mist by applying a voltage to the discharge
electrode,

wherein the mist generated by the atomizing apparatus is sprayed into a room
into which the air outlet opens from a mist spray outlet provided in a place apart from
the atomizing apparatus via an inside of an air trunk whose circumference is

surrounded.

16. 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, the
refrigerator comprising:

the atomizing apparatus according to any one of claim 1 through claim 13, the
atomizing apparatus being placed in a wall surface inside of a storage compartment or in
the partition wall, being composed of at least the discharge electrode, the electrode
holding part and the water supply means, and generating mist by applying a voltage to
the discharge electrode; and

a spray outlet that is provided in a portion apart from the atomizing apparatus
inside of the storage compartment in which the atomizing apparatus is provided, orina
second storage compartment separate from the storage compartment in which the
atomnizing apparatus is provided, and that is connected to the atomizing apparatus via a
cool air trunk,

wherein the mist generated by the 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 atomizing apparatus via the cool air trunk.



