1 DESCRIPTION TITLE OF INVENTION: ELECTROSTATIC ATOMIZING APPARATUS,
APPLIANCE, AIR CONDITIONER, AND REFRIGERATOR 5 Technical Field [0001]The present
invention relates to an electrostatic atomizing appa}atus 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. BackgrouRGZrRIB&H)t is described an electrostatic atomizing
apparatus equipped with a conveying part 15for conveying water from a water reservoir part, a counter
electrode arranged so as to be opposed in a conveying direction of the conveying part, and a water
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reservoir p%r(t)z\%ﬂ@ﬂép\g &@B@ﬁ%gcpﬁ&tﬁ nstituted by a porous ceramic foiled of 20solid acid as a

material (for example, see Patent literature I1). [0003]It is described an electrostatic atomizing
apparajus equipped with a water conveying part for conveying water by capillary action, a water
supplying part for supplying water

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
10 the 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
15 for conveying water from a water reservoir part, a counter electrode arranged so as

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

for applying a voltage to water in a route leading from the water reservoir part

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

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

[0003] It is described an electrostatic atomizing apparatus equipped with a water conveying part for

conveying water by capillary action, a water supplying part for supplying water

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

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

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



to the water conveying part, and an applying electrode for applying a voltage to the water conveyed by
the water conveying part, wherein the water supplying part is a heat 25exchange part consisting of an
endotheiiic plate having an endothermic surface and 2 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 conveying part (for example, see Patent literature 2). [0004]In recent years, it
has been prEROEE 4TERRIErRISHAGTRBY Wt NErE erdhaiondgtbgypar st inciRditigra cooling panel
that condenses moisture in air in the refrigerator and that is provided in a cooling air duct, a conveying
part that (:0713 SRR\t %%oaé‘ﬁé}é%g frreeBeiRy alnsrieldsirtdkseservoir part, a capillary water

drawing mewmp?r that conve%/%ihe Watgr in the water reseryoir part to a voltage application part
r

between an apphcaion elRttrodecsHIP S (S8 AT LILEHREYR 2vherein the atomizing 10apparatus can

generate my ozqne able of deadorizing inside a storage compartment by applying a voltage
o D S B o et ger

(for exam e Patent literature ISPro tor equipped with a water
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humidity inside of a végetable case high, and a mist generator ansduce 5a lower part

(bottom sugfacghok %‘»’Nﬁ%%@&@g@gtﬁp HUQQ b %éﬁv@ﬂlgg ﬁ&?tﬁ?&%ﬁ%ﬂt}g Eﬁé%gté})c':ondensed by

the 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 electrode, wherein the atomizing
10 apparatus can generate mist or ozone capable of deodorizing inside a storage compartment by
applying a voltage (for example, see Patent literature 3),
[0005]  Further, it is proposed a refrigerator equipped with a water storage tank
installed below a cover of the refrigerator wherein the cover is provided to make the bumidity
inside of a vegetable case high, and a mist generator (ultrasonic transducer) in
15 alower part (bottom surface) of the water storage tank (for example, see Patent
literature 4).
[0006]  Furthermore, it is described a refrigerator equipped with an multi-color illuminating
means in a display unit provided on a front door of the refrigerator, which switches fight
emission colors or a light emission condition by operation of a control
20 unit, and displays “bacterial eradication mode” on the display unit when a bacterial eradication
button is pressed by a user (for example, see Patent literature 5). |
[0007]  Further, it is described a refrigerator equipped with an ultrasonic humidifier in
a vegetable compartment that utilizes defrosted water for feeding water (for example,
see Patent literature 6).

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



[0006]Furthermore 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 20unit3and 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
compartmefiPtigt et asrishe Sedvimfenfsprasdivgpriaentionex anipleises Patdnt diteiature 6).
25[0008]Furthermore, it is described a refrigerator that is equipped with an atomizing 3 apparatus for
supplying fili@h PRI QoPsgletirngsRpTERS 4R hanviadrdtsiage phrtaotcenshegaigait) supplied to the
atomizing a};%?rattus, and that includes, in a pathway (canalicular path) connecting the atomizing
apparatus SAATRER e P OmBrAYR BRI S I YNGR SHBEF RSFr@rifoRANG SIesreNnoBf the liquid (for
example, see P{;}tent %Ii %I’?tlﬁ% 71)1. Clét ion ListiPate t Literature [0009]Patent literature 1: JP
2006-0351 71 A" 1bPatent iteraturs 2: Jb B89 181838 R Patent literature 3: JP 2007-101034 A
Patentditergfure 4. ng 2006-162195 A Patent literature 5: JP 2003-172577 A Patent literature 6: YP
6-257933 A
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Summary of Invention

Technical Problem

[0010]  In the atomizing apparatus described in Patent Iiteratme 1, a ceramic is used
20 for the conveying part. However, generally, a ceramic has a porosity (voidage) of
approximately 10 to 50 % and a pore diameter (average of pore diameters or diameters
of void parts) of approximately 0.1 to 3 um, and has electrical resistance of
approximately (0.2 to 2) x 10" Q-m, which is large.  As just described, ceramic
materials have extremely low clogging resistance against foreign matter since the pore

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



15Patent literature 7: JP 2008-089203 A Summary of Invention Technical Problem [0010]In the
atomizing apparatus described in Patent literature 1, a ceramic is used 20for the conveying patrt.
However, generally, a ceramic has a porosity (voiddge) of approximately 10 to 50 % and a pore
diameter (average of pore diameters or diameters of void parts) of approximately 0.1 to 3 gm, and has
electrical resistance of approximately (0.2 to 2) x 1012 Q.m, which is large. As just described, ceramic
materials hB\cBaraimnatgd dw Elonghg 9 sistanew. aigairbe fordiage mbtterssintetbhegpdta25diameters
are extremely small, and there is a problem in reliability when the ceramic 4 materials are used for a
long periodEtHrtheralifRbreybigaye 7§ oA EainiBY 2thsas Nty fisronald benedtherd absorptive power
or a retaining amount of water is small, hence there is a possibility that it takes a long time before
electrostatiRStUHT AR Sk BRaanaRsios sleiTreifcHepietiondamorali sinpittenmpedance is
extremely high, the ceramic. materials do not Sreadily conduct electricity, and it is less likely that a high
voltage is afﬁ% iegtﬁc)f th§ %%Pgﬁ% h%ﬁ}%erngsfq?gﬂ%CTéFgféta’éﬁﬁ@é{?}b&?éle’i%“ﬁ%E@é%‘&%.%ﬂl]Further,
the conveyij rtis,inserted in the water reseryvoir part. so as to he directed jn the vertical direction,
the cognter e%%%%%) gﬁgglﬁ(g%@& 4 é%sfé)eﬁelg% 6%158 %5 aH"Zt%%e of ﬁggiﬁéﬁ%%ﬁﬁzﬁf]ﬁ}e conveying

part, and tt}gaygﬁg%r, E%E@JY&Q&%M%E?W@”% L%E@%?a?y‘."’ith the 10conveying part and the counter

electrode, etc. It is necessary to remove the water reservoir part from a main body of an appliance

such as anai pyrifies, A, tederessily L PUARLYING WAL AIDR WAL SESSIVRITART:IgWever, when a
user removes the
in the vertical direction, the counter electrode is arranged so as to be opposed to an end of the
upper part of the conveying part, and the water reservoir part is integrally formed with the
10 conveying part and the counter electrode, etc. It is necessary to
remove the water reservoir part from a main body of an appliance such as an air purifier due to
necessity of supplying water to the water reservoir part; however, when a user reméves the
water reservoir part from the main body of the appliance, since the water reservoir part is
integrally formed with the conveying part and the counter electrode,
15 etc., 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]  Inthe atomizing apparatus described in Patent literature 2, the heat exchange part is
provided below the water conveying part, and the heat exchange part is formed
20 by arranging the Peltier eifsrnent below the endothermic plate having the endothermic surface,
and then the heat sink below the Peltier element; therefore, when the amount of dew
condensation water generated on the endothermic surface is large, the dew condensation water
may overflow and spill over the Peltier element provided below the endothermic surface, which

may break down the Peltier element weak in water.

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



water reservoir part from the main body of the appliance, since the water reservoir part is integrally
formed with the conveying part and the counter electrode, 15etc., it is necessary to remove the
conveying part and an electrode part such as the cdunter 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 parnaiierthecheiatslentingenyaritg fortietceoty arangingthddeltien demefinpelow the
endothermic plate having the endothermic surface, and then the heat sink below the Peltier element;
therefore, vABT i HTBRIAESTHdPEbHBEASERTRRIFatE haehemitddom the endothermic surface is large,
the dew condensation water may overflow and spill over the Peltier element provided below the
endothermit SRR SR LS Bt HERh e B i oBYSHBH PHERMR frodapbE2 B8 [00EISInce the

refrigeratortggu{%%%g ith the attomi?iFg% a(i%)arat,q?,desﬂ%ibed in 5 Patent literature 3 includes the
conveying part that conveye T WARFERoNHSREAH OHMHE BSSTRRHErE e water reservoir part,

there age probl J}&la%he ath from the cooling panel to the water reservoir part is long, the
conveying part Has a cor%rbf%a%célavg)f}ﬁ%f)uafﬁ?Stﬁlg‘%g(r% lél}g Ségfn%%?ﬁ%%%% HELH is high, the

assembling,efficiency.Sislawa aneluriner, {he GonveYingparL s, clogged with dust or the like entering

the conveying part and the condensed water is not supplied to the Water réSeroIr piarte. Furthermore, -

the capillary.piate) dawingwnemkenandde-application electiods as.sepalagmempss, which

makes the structure complicated, the assembling efficiency low, and the cost high. Additionally, a
water level ggtectionrieansimproyvigedninthewaler-#fesgrvoir part, and there are problems that the

number of components is large, the cost is high
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 18 complex.
[0014]  In the refrigerator equipped with the atomizing apparatus in the vegetable case
described m 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
15 the shapes and the sizes of the vegetable container and the cover; therefore, there are many
restrictioﬁs i the shapes of the vegetable container and the cover, the installation space of
which is limited and the drastic shape modification or the like of which is impossible also for
the necessity of enlargement of the inner volume, and i is
not easy to stably sccure water necessary for mist spray. Further, since the vegetable container
20 and the cover are directly used for the cooling panel, it is neceséa;ry to sef the humidity inside of
the vegetable case high so as to generate dew condensation water, development to the other
storage compartments wherein the humidity cannot be high,
and the like is difficult. Furthermore, since the mist generator (ultrasonic transducer)

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

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



and control is complex. [00141In 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, colletion of dew condensation water depends on 15the
shapes and the sizes of the vegetable container and the cover; therefore, there are many restrictions
in the shapes of the vegetable container and the cover, the installation space of which is limited and
the drastic Sifdpit BoGHARN breamelikees: hhrhestimsesSittacalsddor atheéthecessity of enlargement
of the inner volume, and it is not easy to stably secure water necessary for mist spray. Further, since
the vegetabl &8HithinSAYH /I YHE CE VR Wi tliser formed o Simeipassatritds méstessary to set

the humidit% inside of the v.egétable case high so as to generate dew condensation water,

developmeRT TS tHE BIREFIE A GRCbIM AL R SRIAERSIA T S NP CBn SR EEEaEh, and the like is
difficult. Fu tmore, since.the mist generator (yltrasanic transducer) is installed on the bottom
EBFI‘ TRl m%tﬁ?tﬁ%tgm Tuc %3#%\%?!%5%“&&&% Instf it d 8 Whithtermeasure

surface of the water storage tan € Sstructu

[ he water. storage tank and. 6 the mist generator, etg,.is complicated,
ag am% Wa&%Edgﬁ%@Qﬁd%ﬁ?ﬂ% %{%\;‘ 10 a c%ﬁam v?hglgerttﬁe atonngn&GzItﬁ%zﬁaWs’ sé IO eraﬂ;llg.ul trahsaé

: 1S
the assembling efficiency is low, and the cost is Iincrease a ce nic transducer
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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

10 eradication mode” is displayed when a user presses the bacterial eradication button; however,
when the refrigerator enters the bacterial eradication mode in a case of the
user not pressing the bacterial eradication 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.

15 [0017] Furtherﬁnore, the refrigerator described in Patent literature 6 is equipped with
the ultrasonic humidifier in the vegetable compartment that utilizes defrosted water for feeding
water; however, a concrete structure of how the defrosted water is utilized for
the feeding water is not described at all, hence it is difficult to obtain the defrosted water when
needed. Further, it is necessary to use an atomization filter having pore

20 diameters 0f 0.2 to 0.3 mm and a thickness of 80 to 100 um to generate mist, handling
and installation structure of which is difficuit, which makes the structure complicated.
Furthermo.re, since the ultrasonic transducer is used in the mist generator, mist cannot be
miniatarized, and it is difficult to spray the mist uniformly in the refrigerator.
[0018]  Further, in the refrigerator described in Patent literature 7, the pathway

25



5recognize and has no way to ascertain whether the atomizing apparatus is operating. What is more,
the user 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 literatures, -bacterial 10eradication mode" is
displayed when a user presses the bacterial eradication button however, when the refrigerator enters
the bacteridrergliiietionmsdeciridatcasdobhdaasensnotinressinglthe haoterial éradieation:button, the
user cannot know whether the bacterial eradication is performed if the user is not in front of the
refrigerator 2BRfdetHt g thdusaiersis gaeasis ynd Soba7iFs rtvesmore thrntidrigeratondsesosibed in Patent
literature 6 is equipped with the ultrasonic humidifier n the vegetable compartment that utilizes
defrosted WABBRTOFISEAIT NIRRT AROWE v Lo e ré rstis s trbidi raalsestbow tivetersieomidit sattends utilized for
the feeding ylvater IS. not descr_ibe? at all, hence it is difficult to obtain the defrosted water when needed.
Further, it i$ ﬁ&?%@ls‘%q?y 18 CCHRA NS 2aRSeRT s REviEs porecougrarie feke B R thedateam and a

thicknesss o;ﬁpgg 1Cr)t0t ut@ete%g%rg%rat? mist, haqdli g and installation structure of which is difficult,
which makes the Stucturé Complicated FURRE IS SHELIRETLH DESAI RISk ARRSs Bused in the

mist generatr,.ois qAANgt g)e mini turized, and it is difficult to spray the mist uniformly in the
refrigerato? [O&S]éur?ﬁgr, inn&eerg%igheliggtor described in Patent literature 7, the pathway

[0019]  Iiis 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,
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 powér and retaining amount of water, starts electrostatic atomization within a short
15 time, generates atomization without interruption, has low impedance, and

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

conditioner, etc., equipped with the elecirostatic atomizing apparatus.

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

electrostatic atomizing apparatus (mist spraying apparatus) wherein dew condensation water
20 does not spili over a Peltier element, and breakdown, etc. of the Peltier element

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

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

a refrigerator, an air conditioner, etc., equipped with the electrostatic atomizing

apparatus.

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



7 (canalicular path) is provided inside of a heat insulating 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 conveyed water, which fhakes the structure complicated and the cost high.
Additionally, it is necessary to form linear meropores in a horn from the bottom 5surface part to the
end for supplying water to the atomizing part at the end, which makes the processing difficult and the
cost high. [oBtoitalsanplisbjectush tie prewermtinvertiomidiprovidea gimplysgiictofed,
easy-to-assemble and low-cost electrostatic atomizing apparatus (mist spraying apparatus), or an
(home electHEA SR PsIEm s8iforaideraforazarainesiinionenizeteterquipped with the
electrostatic atomizing apparatus. [0020]Further, it is an object of the present invention to provide an
eIectrostatiBaé?S}ﬁﬁzing apparatus (mist spraying apparatus) which has high clogging resistance against

foreign ma n he used.for a long time, is highly reliable, has Jarge. absorptive power and
retaining ai%ga%aof W%l?g T 1A SRS SL AT €75E5Rh XTSI Wi ¥ bt FiR c#ferates atomization

wihous neiyelign, eyt edalics, and consumes low pauer, o o provide an ome electica)

appliance, such as a refrigerator, an air conditione ,'equipp

apparaus. [QAZHIEHIGH. LSRN ARIRGHANG A'ESOLIVEnion 1q,provide a highly reliable

electrostatic atomizing apparatus (mist spraying apparatus) wherein déw tondensation water 20does

not spill over %%ﬁ@&%&@aﬁﬁg&@m%g T%g&gtm,eaﬁ gﬁ'@&n@iﬁgﬂg{]tﬂc,

equipped with the electrostatic atomizing apparatus.
[0024]  Furthermore, it is an object of the present invention to provide an electrostatic

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

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

15 [0026]  Furthermore, it is an object of the present invention to provide an electrostatic
atomizing apparatus which is operable without installing a water reservoir part or a
water level detection means, composed of a small number of components, and simply structired,
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 electrostatic atomizing apparatus that is capable of bumidification and

25



does not occur even when the Peltier element is used between a heat absorbing plate and a heat sink
in a heat exchange part, or to provide an (home electrical) appliance, such as a refrigerator, an air
conditioner, etc., equipped with the electrostatic abbmizing apparatus. 25[0022]Furthermore is an
object of the present invention to provide an (home 8 electrical) appliance, such as a refrigerator, an
air conditioner, etc., that is capable of miniaturizing and spraying uniformly in a storage compartment
atomized waier pastielesid923iouibennibisiaBohjactl tha:piesent ventiarde provde a simply
structured, 5low-cost and inexpensive electrostatic atomizing apparatus wherein a conveying part, a
pathway (¢analieldaripalhppiracessitof reftpeporesritaietecindes; eic, iguiRnracagsaty, or an (home
electrical) appliance, such as a refrigerator, an air conditioner, etc., equipped with the electrostatic
atomizing cippardits 2[00241E aptiernnore, 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 Bi9paratusdsioperttings anviterobihwhuncti énstativro Statievato rbeirig lpparatus operated,
etc. can be visually confirmed. [0025]Further, it is an object to provide an electrostatic atomizing

apparatus e EpRICEbIRD R EoYAPRETHESAT SPISRY teinpehasdoBnescirical)

appliances.

Solution to Problem

[0030]  The air condittoner according to the present invention includes:
an indoor unit provided inside a room, the indoor unit blowing air taken in from an
10 air suction port and heat-exchanged by a heat exchanger, from an air outlet into the room via an
air conveying path;
an atomizing apparatus including a discharge electrode, an electi;ode holding part that
holds or houses the discharge electrode, a fixing means that prevents the discharge electrode
from moving, and a conducting member that conducts electricity to the discharge electrode, the
15  atomizing apparatus generating mist by applying a voltage to the discharge ¢lectrode; and
a fiiter provided between the air suction port and the heat exchanger, and
the discharge electrode, the electrode holding part, the fixing means, and the
conducting member of the atomizing apparatus are integrally formed, in a state of the discharge
electrode pressed to the electrode holding part side by the fixing means, the atomizing apparatus
20 isplaced on a downstream side of the filter with respect to an airflow.

Advantageous Effects of Invention

- [0031]  According to the present fnvention, easy and compact assembly of the atomizing
apparatus is achieved, and easy installation of the atomizing apparatus to a wall surface or a
chassis is possible.

25  Brief Description of Drawings

[0032]  Fig. 1 is a front view of a refrigerator 1 describing an embodiment of the



15[0026]Furthermore, it is an object of the present invention to provide an electrostatic ato_mizing
apparatus which is operable without installing a water reservoir part or a Water.level detection means,
composed of a small number of components, and stmply structured, or to provide an (home e!eptrlcal)
appliance, such as a refrigerator, an air conditioner, etc., equipped with th_e electrostatic atomizing
apparatus. 20[0027]Further, it is an object of the present invention to provm!e an (ho_me electrlcal)
appliance, StRsAnAg sepEifrigerator, an air conditioner, etc., equipped with a high-perfoillance ar_md hlghl_y
reliable electrostatic atomizing apparatus that can prevent running out of water. [0028]Furthe|rnqre, it
is an object of the preeatsiveriviliteifsroviefaiowtidesrand Higtipirelibblendlatrastatic atomizing
apparatus that is capable of humidification and 9 bacterial eradication in a storage compartment,
wherein cloygiig eRt §5E8%8t occur, or an (home electrical) appliance, such as a refrigerator, an air

~ conditioner, etc., equippged with the electrostatic atomizing apparatus. [0029]Additionally, it is an iject
of the present inventidn %1 POVt SasemAn? srrEaldesssi fbﬁ%@m@gf&%ﬁqf v e aBsve-mentioned

i ical) appliances. Solution to Problem
ObJeCt% am(e)er]l ot nen%gt %l}%ﬂg%r%ls%%l’llg%gu np

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

Fig. 5 is a front view of an elecirostatic atomizing apparatus 200 in a state

10 where a cover is attached, which is installed in the refrigerator 1 describing the present
embodiment.

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

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

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 1 describing the
present embodiment.

20 Fig. 9 is a front sectional view of inside the cover, viewed from a front of the
refrigerator 1, of the electrostatic atomizing apparatus 200 that is installed in the refrigerator 1
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 installed in the refrigerator 1 describing the present

25  embodiment.

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



[0030]The air conditioner according to the present invention includes: an indoor unit provided
inside a room, the indoor unit blowing air taken in from an 10air suction port and heat-exchanged by a
heat exchanger, from an air outlet into the room vidlan air conveying path; an atomizing
apparatus including a discharge electrode, an electrode holding part that holds or houses the
discharge electrode, a fixing cans that prevents the discharge electrode from moving, and a
conducting awener Araradendlictseiectsicilyd to therdisghargel electibide ttherkiatomizing apparatus
generating mist by applying a voltage to the discharge electrode; and a filter provided between the air
suction pore@heciietheat exchanger, and the discharge electrode, the electrode holding part, the
fixing means, and the conducting member of the atomizing apparatus are integrally formed, in a state
of the discharge eledtfdé HrassatetrimsTaneeirsdicnolbmg rinetielsyttprafivitignieans, the
atomizing apparatus 20is placed on a downstream side of the filter with respect to an airflow.
Advantage ST EHS AL SPIHRREN coRrsinkecording ts-m&ratent invention, easy and compact

assempbly of the atorpizirfg igtpparatus.is a_chie}g%d, and easy installation of the atomizing apparatus to a

wall sutface or a chassis 1e poRa b 38 B DELAHPiBh St BN MRGLof0d 359 ely™ri4 S front view of a
refrigerator ejreg[gossgé{glt%igt% an.embodi e%gf the .10 rese

MiZifg apparatus describing the emrgoié}\é%?lt[igp 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 1s a sectional view of the electrostatic atomizing apparatus 200 which
10 illustrates a cross-section K-K of the electrostatic atomizing apparatus 200 as shown in F ig. 14,
describing the embodiment of the present invention.
Fig. 16 is a sectional view of the electrostatic atomizing apparatus 200 which
illustrates a cross-section M-M of the electrostatic atomizing apparatus 200 aé shown in Fig. 14,
describing the embodiment of the present invention.
15 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. 2 is a sectional side view of the refrigerator 1 describing the embodiment of the present invention.
Fig. 3 is a block diagram of a control device 30 of the refrigerator | describing he 5embodiment of the
present invention. Fig. 4 is a front view of an ikkide of a storage compartment from an anterior
view in a state a door of the refrigerator 1 shown in Fig. | and Fig. 2 is opened, describing the present
embodiment Fig. 5 is a front view of an electrostatic atomizing apparatus 200 in a state
10where a cover is atiadiasia WhitNivinsthtl eefrigethwrefrigeratehdcbsdibingdiragiresent
embodiment.  Fig. 6 is a perspective view of inside the cover of the electrostatic ato apparatus 200
that is instalfseFiRA& embeRent LS erigfeny thepiesent embodiment. Fig. 7 is a top view of inside
the cover, viewed from a top, of the electrostatic 15atomizing apparatus 200 that is installed in the
refrigerator | describliig il préeBhiemBlodmisktostatic piymiing arsrtyRAIPihSide the cover, viewed

from a side, af the electrostatic atomizing apparatus 200 that installed in the refrigerator 1 describing
the presentoé%ebn&ﬁﬁ?gfﬁgé FiG i n]%{ﬁgdﬁ{@g%]ﬁgﬁ%mﬁé?/@’@?fﬁtgfd’eqﬁf?é%%ﬁ’?/iewed from a front of

the refglgeratq)roldh%% }k@gf%ljectrost?glcvgtg)(r)%|2|ng apparatus 200 that is installed in the refrigerator 1

describing the present embodiment, o Fig. 10 is a side view of inside the cover, viewed from a side,
of the electrostatic ajgmizing, 3pRRTRINS, 200 HakiR nstalied i dhe reffiaeraior 4 describing the present

of being attached the cover, which is installed in the refrigerator 1 describing the
embodiment of the present invention.
Fig. 21 is a schematic sectional side view of the refrigerator 1 describing the
10 embodiment of the present inyention.
Fig. 22 is-a front perspective view of a refrigerating compartment of the
refrigerator describing the embodiment of the present invention.
Fig. 23 1s 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 invention.
Fig. 25 is a top view of a refrigerating compartment 2 of an alternative
refrigerator 1 describing the embodiment of the present invention,
Fig. 26 is a side sectional view of the refrigerator 1 describing the
20 embodiment of the present invention.
Fig. 27 is a front perspective view of the refrigerating compariment 2 of the
refrigerator 1 describing the embodiment of the present invention.

Description of Embodiments

{0033]  Embodiment §,
25  (Refrigerator)

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



25 embodiment. Fig. 11 is a side view of inside the cover, viewed from a side, of the electrostatic Il
atomizing apparatus 200 that is installed in the refrigerator 1 describing the present embodiment.

Fig. 12 is an exploded perspective view of an alterhdtive electrostatic atomizing apparatus 200
describing the embodiment of the present invention. 5Fig. 13 is a perspective view illustrating an
assembly method of the alternative electrostatic atomizing apparatus 200 describing the embodiment
of the presé#t Wisashtiorention, FwigFidddsa toptivimbsoletihevalié ivatifecetectrdstatidiatgmizing apparatus
200 describing the embodiment of the present invention. Fig. 15 is a sectional view of the electrostatic

atomizing dppAFEEE IO htaomessieS B ierosdnsbe firiu. ditheidertwstatic atomizing
apparatus 200 as shown in Fig. 14, describinqﬁthe embodiment of the present invention.

a sectional REIAeT 1L a18eerBEEite QFcthraRRy

Fig. 16 is

BhEFHETE DD CRRRF MeR et oss-section M-M of

the electrosha itc at mizing apparatus 200 as shown in Fig. 14, describing the embodiment of the
ilon, ASHIGNDE

present invention.
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20

25

BEIG:

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

[0034]  Of course, the layout of each compartment does not limit the present
embodiment. In a so-called mid-freezer type, wherein the switching compartment 4
and the ice making compartment 3 are arranged in parallel on the right and left sides
below the refrigerating compartment 2 provided at an upper shelf, and the freezing
compartment 6 is provided below the switching compartment 4 and the ice making
compartment 3 arranged in parallel on the right and left sides, and further above the
vegetable compartment 5 provided at a lower shelf, that is, the freezing compartment 6
is provided between the vegetable compartment 3, and the switching corhpartment 4 and
the ice making compartment 3 arranged in parallel on the right and left sides,
compartments at low temperatures (for example, the ice making compartment 3, the
switching compartment 4 and the freezing compartment 6} are close to one another;
therefore, heat insulating materials between the compartments at low temperatures are
unnecessary, heat leak is small, and thus an energy-saving and low-cost refrigerator can
be provided.

[0035]  Aside-by-side refrigerating compartment door 7, which can be freely opened

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

PN 37 HelEhg RCetaRasate e EESAdier means is
provided inihe RISERS T APMINR ARRAANS A0 d55eTIRINg the embogiment of the



present invention. 12 Fig 8 is a front view of the refrigerator 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 state of being attachéd the cover, which is installed in the refrigerator 1
describing the 5embodiment of the present invention. Fig. 20 is a front view of the electrostatic
atomizing apparatus 200 in a state of being attached the cover, which is installed in the refrigerator 1
describing thedrsoHisentanmBpTesent thyritieraibig compertnsohérmalics Semtioival side view of the
refrigerator 1 describing the 10embodiment of the present invention. Fig. 22 is a front perspective
view of a reffigeratmycernpaithiEncdedsé refrreranscamaarmien fher drbediimiaht of the present
invention. Fig. 23 is a diagram describing a light-emitting characteristic of a general LED 910. 15Fig.

24 is a diadFASBF L FSPTRILERE 48 Brinfdhtorrshdivany mehb et tidstyvidds dombatefrigerator 1

ibi iment qf the presgnt invention.
describing Elhr?)igrry ngrl g}%nfe (aoctyr teyIEe. o the \{ce malgng compartment 3, the switching

5 compartment 4, the vegetable compartment 5 and the freezing compartment 6, which
are the other storage compartments, a slide-out ice making compartment door 8 that can
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 compariment 4, a slide-out vegetable compartment door 10 that can freely

10 open and close an opening of the vegetable compartment 5, and a slide-out freezing
compartment 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 (a compartment 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 infofmation
such as a temperature inside, a set temperature, etc., and operation information of the

20 control switches, display information of a liquid crystal display unit, and temperature
information inside of the storage compartment, etc. are controlled by the control device
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 a machine compartment 1 A formed in the

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



Fig. 25 is a top view of a refrigerating compartment 2 of an alternative refrigerator-1 describing the
embodiment of the present invention. Fig. 26 is a side sectional view of the refrigerator 1 describing
the 20embodiment of the present invention. Ii@. 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 H&lfirst S EBREsEE 6F 11 Suhropreseritdpivsintiog, thao Figratieaséctional side view of the
refrigerator | describing the first embodiment of the present invention. In the diagrams, the refrigerator
1 is provide8Siih B GaRsHE TR AR Bh N B refigaTeiiy coBtrsEY BrirfieRat the top shelf A
switching compartment 4 and an ice making compartment 3 are arranged in 5parallel on the right and

left sides b&TSW e FefRGEARting C5MparHidit LRt SRR SO hI AR ReNPB S Pidvded at the bottom
shelf in thecrgf(rii er %rald a é:ina ve estﬁ(?vlv% g:o gtrtmen 5 is.provided above the freezing compartment
6. The vegetz?br'((qa1 compartment b {asgfocated é%)vx}zfﬁg% |tcﬁf%gr%f8ﬁ%aé‘h}‘ﬁé}¥t 4 and the ice making
compagtmens 3AUAN0RL InRAAIELON In o and el sides, and above (he freezing 10compartment
6. [0034]Of course, the layout o each cgmp rtment does not fimit the p}esent
expansion valve (not shown in the diagrams), which is a depression unit. A cooler 13
is one component constituting the refrigerating cycle of the refrigerator and is located in
a cooler compartment 131, The refrigerant depressed by the depression unit
evaporates in the cooler 13, and by an endothermic effect at the time of evaporation, air_
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 to each compartment (the
refrigerating compartment 2, the ice making compartment 3, the switching compartment
4, the vegetable compartment 5 and the freezing compartment 6), which is the storage
15 compartment of the refrigerator 1, via cooling air trunks (for example, a switching
compartment cooling air trunk 16, a refrigerating compartment cooling air trunk 50,
etc.).
[0037] A defrosting heater 150 (a glass tube heater for defrost'ing, such as a carbon
heater wherein carbon fibers emitting light with a wavelength of 0.2 um to 0.4 um 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 below the cooler
13, Aheater roof 151 is provided between the cooler 13 and the defrosting heater 150,
and above the defrosting heater 150 so that defrosted water dropping from the cooler 13
does not directly strikes the defrosting heater 150. If a heater of a black medium such

25  asacarbon heater, etc. is used for the defrosting heater 150, frost over the cooler 13 can

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



embodiment. In a so-called mid-freezer type, wherein the switching compartment 4 and the ice making
compartment 3 are arranged in parallel on the right and left sides below the refrigerating compartment
2 provided at an upper shelf, and the freezing 150é§1partment 6 is provided below the switching
compartment 4 and the ice making compaiintent 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 provideW SR iREACTHE el e lap EBoRTS Bt IePoS iaiel O SWidiiig. compartmbnt 4 and the ice
making compartment 3 arranged in parallel on the right and left sides, 20compartments at low
temperatur&IT SRk EATARS: Be FeEtFm kg Cohpartentsbine Sigrenti§ompalkment 4 and the
freezing compartmen _6ghare close to one another; therefore, heat insulating materials between the
compartmeﬁ?%%ﬂ&/\‘/’vtm Pt dRHesAh e I RHISEREE A hr dke ) daksrd ahfairBgrapm veedibenergy-saving
and Iow-co%ereg [ erator can b% é)r_ol\!id d. .25%003 A sjde-by-side refrigerating compartment door 7,
which can be trre{re%/rgﬁ%%@g Shd CIoSEY R BB T R Ent SHEBpdRshd s Rrigerating
compastment 1 which is a storage compartment, and the refrigerating compartment door 7 is
forme?jgaseéga g—ﬁe-\g{ﬁg%}o{)@\?ﬁt Oa}t\g/lvelo of gpeefﬁgel?ﬁgﬁgtfﬁg%%%é%é?;ir%eéllr} G8br 7A and a right

refrigerating ompariment dear AR Q.Seursenll May B9t be e side-by-side door, but a rotary door of

one door type. To the ice making compartment 3, the switching 5compartment 4, the vegetable

compartmega,anchiBe:f 86210 g:-COMBIHME £, Mgk A 1he Aherslofage compartments, a

slide-out ice making compartment door 8 that can freely open and close an opening of the ice making

compartmein i enslide-Lok avwitcbing CRMPaioTent daerdthatcambesiyopgi.and close an opening of
the switching compartment 4, a slide-out vegetable compartment door 10 that can freely 10open and

close an opefigigach:thiglvegeiddiengefipriime be preha-glide-out freezing compartment door 11 that
can freely open and close an opening of the freezing compartment 6 are provided, respectively.
Furthé®, eithB ¥} thdlighthefiigesatinbeesnisartadrtaaniiBypt thedefhrefrigerating compartment door
7A on the right and left sides of the refrigerating compartment 2, which is a storage compartment, is
equipped incorporated into the cooler 13.  Further, a glass tube type heater and the inlaid ivpe
heater can be used together.
[0039] A switching compartment damper 15, which is an air volume control means,
is for controlling a cool air volume of cool air blown into the switching compartment 4,
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,
0040}  Further, a refrigerating compartment damper 55, which is an air volume
control means, is also for controlling a cool air volume of cool air blown into the
refrigerating compartment 2, which is the storage compartment, by the cool air

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

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



15with control switches (a compartment selection switch 60a, a temperature zone transfer switch 60b,
an instant freezing switch 60c, an ice making transfer switch 60d, and a mist spray switch 60e) that
perform a temperature setting, etc. inside the storaHe 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 20control switches, display information of a liquid crystal display unit, and
temperaturETRIBFRgNoh inSige ot tHecsrbrade Bonypatitarissescharatdntroffaraynthe control device 30
composed of a control board whereto a microcomputer, etc. is mounted, which is installed in an upper
rear surfacEOGTHENTA TP RIERR AT THRK & igRickira a9el ispib R, raRligdratimgiio thpartment). 25[0036]A
compressor %2 is lpcated in a machine compartment IA formed in the bottom rear surface of the
refrigerator 1 FHA PEHIGEPAGFLirtcludes a refrigerating 15 cycle. The compressor 12 is one

componen tituting the refrigerating cycle, is located in.the machine compartment 1A, and has an
effect to coﬁ'ﬁgﬂj’ss ﬁgfﬁaléamen (%'rll LK %?tthtcgrr%ﬁ]i}é%f?a% § g HREHRYah B ompressed by the

compresso IS, i ondenser (not.shown in the diagrams). The refrigerant being
g 5%&%&%&%&?%% (9)1% %It PB \a‘fahe%em tlsle %Iigl cratur, msage omﬁg SSO 8

L TAgS .
5condensed is depressurized In a caplillary tube (not show Iin"the diagrams orsn expansion valve (not

shown i the, aBTAAS).Ch i & ISAIGESIRNLAAILY S8R 1343, 15.005 Somponen! constiing the

refrigerating cycle of the refrigerator and is located in a cooler conmpartment 181" The refrigerant

depressed @y thedemessiamuniceyanprales i e sRalehds st dy.angndathermic effect at the
time of evaporation, air 10surrounding the cooler 13 is cooled. A cool air circulation fan 14 is located in

the vicinity afthe.eaaterddpinsice thedeeoler serpartmenthdk i Re.ceel.all Sirulation fan 14 is for
blowing cool air cooled around the cooler 13 to each compartment (the refrigerating compartment 2,

the ice makiith comngartrhenbddrdheswischingldrmpaneentit, IHieraeigetakle compartment 5 and the
freezing compartment 6), which is the storage 1 5compartment of the refrigerator 1, via cooling air

trunks {for exapaphesr dwitéhingtbongbartingntabogkngain tremiddér, Wreftigesdtingacompartment cooling
air trunk 501, etc.). [0037]A defrosting heater 150 (a glass tube heater for defrosting, such as a carbon
[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 éf the switching compartment 4, and a
. 15 thermopile 22 (see Fig. 3, or an infrared ray sensor) as the second temperature detecting
means to directly detect a surface temperature of a stored product put inside of the
switching compartment 4, which is the storage compartment, is installed on, for
example, a top surface (a center part, a front part, or a back part, etc.) of the switching
compartment 4. The switching compartment damper 15 as the air volume control
20 device that can control an air volume and block an air trunk to prevent inflow of cool air
is provided in the air trunk that sends cool air from the cooler compartment 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 thermoiaile 22), a temperature in the switching compartment 4 is controlled by the

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



heater wherein carbon fibers emitting light with a wavelength of 0.2 pm to 0.4 um that 20penetrates a
silica glass tube are used in the silica glass tube, for example) as a defrosting means that perfonns
defrosting of the cooler 13 is installed below the codler 13. A heater roof 151 is provided between the
cooler 13 and the defrosting heater 150, and above the defrosting heater 150 so that defrosted water
dropping from the cooler 13 does not directly strikes the defrosting heater 150. If a heater of a black
medium suéfiMPTAYE Eson Hetier adtaner ggecboritng deroshisl heatered5@ydrost over the cooler 13
can be efficiently melted by radiation heat transfer; therefore, it is possible to maintain the 16 surface

temperaturdS& TEATErhBE SRERSAIHE Ixisditer rirtsts Bochedheraoeie Wherhidfiigerant leakage, etc.

occurs in a case where a flammable refrigerant (for example, isobutane, which is a hydrocarbon
refrigerant, ‘8F &N éfjni’gel.’i%t@ﬁerggiﬁc?@ﬁ@?r%t used in the refrigerating cycle, the risk of ignition can be
reduced. Fiémgi, Si e !e é%t%%f%jpg% 5to.melt theifro é ov%{? the cooler 13 more efficiently by radiation
heat transfer In comparison with & HiChTonse wira Heater “HE HoACR e Bt ioler 13 is
aradually melied andipless. el (o diapin.a slusiet atance; therefore, s drop sound at the time the
frost drops on the heater roof 151 can be reduced, thus a fow RGise re‘?]rlgera of high in defrosting

efficiency caphg:arpuided, LOIRRIHeLe. Ine deliosingGales Lo 621 he gninlaid type heater

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

can be useeipgether: (02381 puicine SOMPAKMEALARTREL Lo MBishdirnyglume control means, is

for controlling a cool air volume of cool air blown into the switching compartment 4, 15 which is the

storage conupsviingrticbyther coekaicircuiation fan it serirding-ihe ismparatirg inside the
switching compartment 4 to a predetermined temperature, and switching a set temperature of the

switching cdempaitdaesntidn Vhedeptaitdedaledhyihecaolardsipasse st vaugbmawswitching
compartment cooling air trunk 16, which is a cooling air trunk, and is blown into the switching
comptmehit hendslititadaiisi thetiROswitotiing homefartrient coofingain tUrknli6ds provided
downstream of the switching
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.
[0044]  Fig. 3 is a block diagram of the control device 30 of the refrigerator 1
15 describing the first embodiment of the present invention. A microcomputer 31 {(micro)
is mounted on the controi device 30. The control device 30 performs, with previously
mermorized 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 refiigerating compartment damper 55, control over voltage
application fo the electrostatic atomizing apparatus 200 (a discharge electrode 230 and a
counter electrode 240 described hereinafter), etc.  The control panel 60 is equipped |
with the following switches:
(1) the compartment selection switch 60a for selecting the storage compartments such as

25 the refrigerating compartment, the freezing compartment, the switching compartmext,

ete.;



compartment damper 15. [0040]Further, a refrigerating compartment damper 55, which is an air
volume control means, is also for controlling a cool air volume of cool air blown into the refrigerating
compartment 2, which is the storage compartment! By the cool air 25circulation fan 14, for controlling
the temperature inside the refrigerating compartment 2 to a predetermined temperature, and for
changing a set temperature of the refrigerating 17 compartment 2. The cool air cooled by the cooler
13 passes fardbgtsmeariatisgerstirgcormpieintéhfocolinyiag ttemksdpwhiste is a cooling air trunk, and
is blown into the refrigerating compartment 2. [0041]The storage compartment, for example, the
switching cOpaTrient s ags e ipartrichitcans st dothpaiarmemywhearaintthstemperature inside of
the storage compartment can be selected from plural levels between a freezing temperature zone
(equal to or TSWEHTHAR CAHRey HISH! o e GRSt WM iR R T BT Apiskaterbngo HEOS- to 10C), and the

temperature %nsidgi aqxf; the togage compartment is selected and switched with control of the control
panel 60 inStafied 1 &ithar of trie left refrigerating 10compartment door 7A or the right refrigerating

compagtme %oor?B the refrigerator L. ?04 A switching compartment thermistor 19 (see Fig. 3) as
the first tem%t)era‘fthnrsetaatquﬂee(e:%llﬁ Srﬁgeigkhagtézco(glé %nét%ﬁzé% t%msﬁ)e?zé@éaesqﬁgﬁoeo é%ﬁ?ﬁ%g compartment 4

o st Ol ample gl sylase i IEhig SampAimert f,and & 15termople 22

(see Fig. 3, or an’infrared ray sensor) as the second temperature detect

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 electrostatic spray) for encrgizing 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
compartment (for example, the switching compartment 4) will be explained. In the
I35  present embodiment, the switching compartment thermistor 19 as the first temperature
detecting means, and the thermopile 22 as the second temperature detecting means are
provided as the temperature detection sensors that detect 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
exampie, 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

3
LV

temperature is controlled so as to be within a predetermined temperature range.

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



means to directly detect a surface temperature of a stored product put inside of the switching
compartment 4, which is the storage compartment, is installed on, for example, a top surface (a center
part, a front part, or a back part, etc.) of the switch#) compartment 4. The switching compartment
damper 15 as the air volume control 20device that can control an air volume and block an air trunk to
prevent inflow of cool air is provided in the air trunk that sends cool air from the cooler compartment
131 to the SiFitehnagreans tattfisatudeeadsnsobed ryaadwolosingtheé iswitehingddmipartment damper
15 according to a detected temperature of the switching compartment thermistor 19, which is the first
temperaturé feES P HIEsAs| s agale chsdteiniier stureatiits Psthiemmiopiet®2), a temperature in
the switching compartment 4 is controlled by the control device 30 to be in the selected temperature
zone, or to BETORHHPHHE Sbis FRYErfddrATransirgaowmsTehy shewiperatoraterH 16ud item, which is a
stored product infide the switching compartment 4, is directly detected by the thermopile 22, which is
the second Temperatire deteeis 18%%&%?%66&%%@%}@&& At SRR P Psratus 200, which is a

mist spyaying. ratus Sthat.spre ist in the storage compartment, is installed on a partition wall
51 (an insu?g{é%c? %v%a at %lrFe(gfrﬁs%dag% gf%] e Fé?fi&gééﬁﬁb SIS AR ERPSIATET FORHE! storage

compartmegt, 3. 1he ARGl AR AONIZING. ARR3IELS, 200, 5 cg0ling plate 210 (described hereinaften)

for collecting moisture in air inside the storage compartment ds condensation water is provided in

a manner tg paRe sie ok e PALAR Bl A0S, ths peted el Al g fear side ofthe
me

refrigerating compartment 2 from the inside of the refrigerating compart t 2, which is the storage

compartmeria@1driade UM SeriRto-the ARfHER AING FRMRAIITSHLlRS aif.iunk 50, which is a
cooling air trunk.
making compartment 3, the switching compartment 4, the vegetable compartment 5,

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 (display
panel) installed in either of the left refrigerating compartment door 7A or the right

15 refrigerating compartment door 7B.

[0046]  (Electrostatic atomizing apparatus)

Fig. 4 is a front view of the inside of the storage compartment from the
anterjor view in a state the door of the refrigerator 1 shown in Fig. I and Fig. 2 is
opened, describing the present embodiment.  Fig. 5 is a front view of the electrostatic

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

25 refrigerator 1 describing the present embodiment, and Fig. 8 is a side view of inside the

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



[0044]Fig. 3 is a block diagram of the control device 30 of the refrigerator 1 15describing the first_
embodiment of the present invention. A microcomputer 31 (micro) is mounted on the control devu;e 30.
The control device 30 performs, with previously merhorized 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
compartmeft 2oadr§sE s dpyrihiagdingeastinegisdipartment damper 55, control over voltage
application to the electrostatic atomizing apparatus 200 (a discharge electrode 230 and a pountgr
electrode 2848 scribBasRsrE it B S RPEFRtiCORanEIsEYad Bghéppeer withahe following switches:
(1) the compartment selection switch 60a for selecting the storage compartments such as 25the
refrigeratingpE SrpaHIREIE ?ﬂ@@%&%@ﬂp@r@ﬁéﬁﬁ’%@%%ﬁ@'@eﬁ%ment,_ etc.; 19 (2) thﬁ_”_
temperature zone,transfer swi Ob_for switghing a temperature zone (refrigeration, freezing, chilling,
soft freeziné?%et%%l?rf the's %}%%Cé]gézrh%ﬁr M iesﬂgﬂ Bt %aé\)(/ﬁtt?ﬁ?ﬁﬁcé’gmﬁgﬁ‘?ﬂ@h‘h etc., and for
switching tq,ar. ick €0oling.. strong, intermediate, weak, etc.; 5(3) the instant freezing switch 60p
¢ oot pﬁreg%%m%dﬁlg% et e?éc{r?%agfi f%go)m vlvzﬁnegr%%aﬁémlr?g%éhgf ?Fr%n&orage compartment is

(instant freezing is also called supercooling

e o Derltoren oG alIe] RN SRAIAG SIS (HLING o MK ATRICT sutch 000 o

selecting, regarding ice making, clear ice, normal, quick, stop, etc.; an e mist spray switch
60e (selectipgualacHastatiGrMaY QI BAS KATNGIE at the rear of the refrigerating

compartment 2, for example, which is a storage compartment, and to extend across the
side of the refrigerating compartment 2, which is the storage compartment, and the side

10 of the cooling air trunk 50. The cooling plate 210 is integrally formed of {or integrally

made up by dividing) a material (for example, aluminum, aluminum alloy, copper alloy,

etc.) that is resistant to decay and having a good heat conductance, and is made upofa
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

15 part 212 that is provided in a manner o protrude on the cooling air trunk 50 side, and a
heat conducting part 213 that connects the heat absorbing fin part 211 (a storage

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

fin part), wherein the heat conducting part 213 is arranged so that cool air feakage from
the cooling air trunk 50 to the storage compartment 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
compartment is controliable. The heat absorbing fin part 211 and the heat dissipating
fin part 212 need not be particularly protruding if a predetermined cooling effect (heat
absorbing performance, heat dissipating performance, etc.) is obtained.

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

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



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  compartment (for example, the switchi@& compartment 4) will be explained. In the _
15present embodiment, the switching compartment theimistor 19 as the first temperature detecting
means, and the thel ropile 22 as the second temperature detecting means are provided as the
temperatur8 HEEERET sehsore kel detesinepdpirhtbel insidewlreesdoraifecdimpattment (for example,
the switching compartment 4). The detected temperature by the switching compartment therrnistor 19,
which is th&firdafehioaiaa e pubatésthsgimessromnrasriGidalieRipeMadre of air inside the storage

compartment (for example, the sw,itchin% compartment 4), is input into the microcomputer 31 that

constitutes TS CORPSIHEER S0 ARG KL5R) BEFSERith R prlaardminldasaatié ) the microcomputer
31 (for example, a temperature,determination. means jnside the microcomputer 31) whereby a
temperatur@%%t%?ﬁﬁﬁsé Birk fg‘ﬁ%""’r?%%’r‘gﬁ‘é’gf%lﬁad%ﬁtg 5%?(1?’3’(&@%%@%655%%%% 24'<d 45 to be within a
predetermiped temperature Further. a detected signal. by the thermopile 22, which is the
secon temperaturgseozr% d’grtle{;‘1 |?;t§z rlr%édglﬁsﬁt rg‘%ed?r(?én&ﬁ/g gtegfgea}ﬁg ﬁgggl%ga%f%erature of a food item,

etc. Inside th,siaraascomaamanh (ALeramRle g si'shingcompaitiielidh) sdnput into the

microcomputer 31, is Subjected to arithmetic processing by the microcomputer 31 (for example, a

computing meaRsNSiseHae RICTRSAmRYIEF3L) Bnd ifconveried dniahe, Bswrface temperature of the

food item, etc., and then, predetermined temperature control such as rapid freezing control,

supercoolingteszie1g KO0 al 66 cisp oo tmedn iyithelstha santieldavies 0 Haderms control of
various types such as temperature
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 electrode holding part 220, and the
discharge electrode 230 is made up of a main body part 232 and a protrusion part 231,
[0049]  Further, the predetermined clearance X in the vertical direction (dropping
direction of dew condensation water) between the lower end surface 211Y of the heat
15 absorbing fin part 211 and the upper end of the electrode 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 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
compartniem 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



control inside each storage compartment (the refrigerating compartment 2, the ice making
compartment 3, the switching compartment 4, the vegetable compartment 5, 10and the freezing
compartment 6) and energization control of the elektrostatic 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 contiesarebee fHissrayiparibiylinstatledtin withbriofthe Jef thefdiggrating compartment door 7A
or the right 15refrigerating compartment door 7B. [0046](Electrostatic atomizing apparatus) Fig. 4
is a front viE\iFBP4R& IR bR IBPtheERs R gRoslskhp avtimel erbpssthls Briieriorsheekinte 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
vieV\? of the%8%?8&%51%:12%%%‘%ﬁ’%@%a*ﬁﬁ%‘?%\g&we@gﬁ’%{%@mé@wWéﬂéév&ﬂ@attached, which is

installed in the rgfri erator 1 esent embodiment, Fig. 6 is a perspective view of inside
S Ay

the cover of the €i2 ir;%)’%s[o?acirl% %%%%ﬁ%“ﬁ%ﬁf%% AR reRIRE a'sRENE Fofligerator | describing

e Pregent ot 0. LA QUORNEN 0L 5 e coue enedm e o of

electrostatic atomizing apparatus stalle 6 Z5refrigera ing the present

embociment,and Fic, 854 55 isw ol site, he GoueLviewed from,a side, of i electrostatic

€ .
atomizing apparatus 200 that is installed 21 in the refrigerator 1 describing the present embodiment.

[0047]The glesiiostaticatemizing aPRAIAYIZODRitasialled inthe RRar.reasof

spattering and jumping out of the container, and the like. In addition, the discharge
electrode 230 and the.counter electrode 240 are fixed to and held by the electrode

10 holding part 220. However, as for the clearance 7 between the lower end surface 211Y
of the heat absorbing fin part 211 and the discharge electrode 230, there is a possibility
that an electrical current is discharged between the lower end surface 211Y of the heat
absorbing fin part 211 aﬁd the discharge electrode 230 in a case where a voltage 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 electrode 230, hence
it is necessary to maintain a clearance where electric discharge does not occur, and the
predetermined clearance Z should preferably be not smalier than 4 mm. Further, since
electric discharge is less likely to occur in a state wherein water is not accumulated on
the discharge electrode 230, it is preferable that the electrode holding part 220 has a

20 structure such that it is provided with an opening, a notch, etc. to prevent the water from
attachiné to or accumulating on the surface of the discharge eiectxoﬁe 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 ﬁl the electrode holding part 220 (or it is also preferable to have a

25 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



inside of a storage compartment (it may be the refrigerating compartment 2, the vegetable
compartment 5, etc., for example, and may be any storage compartment) in 5the present embodiment.
In the electrostatic atomizing apparatus 200, the c%ﬂ)ling 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 extend
across the sleférefaRalrefrigeratimgrepmphfentsaruipthiethisdiehstgrdgetcompantanent, and the side
100f the cooling air trunk 50. The cooling plate 210 is integrally formed of (or integrally made up by
dividing) a RISY&Is4trbiossea Ripleand therrurarearaina din wiey aeoppdrtedloythetedidhat 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"SSFRANHEF 5 BrSHRE R R Siadisbae dfgetsmif)compartment 2, which is the storage
compartm heaf dissipating, fin 15part 212 that js provided in a manner to protrude on the cooling
air trunk 53{65%51] ar?gug%e OE%%W{JS&%%PB&? T??ﬁ&?@d?ﬁ]’éﬁszﬁ%ﬁ%ﬁ’f%‘&rﬁﬁﬁ’&q}n part 211 (a
storagg cog}pe%ﬁga%%séjgﬁ%% ch'iQn rﬁddg%[%igggilzg' 'Batiﬁ;g ﬁ:”? ﬁl?lqﬁ%l ga cooling air trunk side fin

part), whereln the heat conducting part IS arranged so that cool air e%lkage from the cooling air

e B O e B e e e o

insulating wall) betweén the cooling air t 50 an erafing compartment 2, to the extent that

the temperatiredn dhe storags g@mg@ram%m@%r@mpﬁgT%@% apgorhing fin part 211 and the

heat dissipating fin part 212 need not be particularly protruding if a predetermined cooling effect (heat

absorbing pesarmancecdogat giseiDating-RAH AN ABEES16 1S RIUARLZPEIBINOw, it is described a
case with reference to Fig. 8 wherein an electrode holding part 220 in a shape of a container including

an openingcosimaipkah 00 Ra-pisg haigingewaiehiis provides helew.(immediatalysbelow) a lower end
surface 211Y of the heat absorbing fin part 211 (the storage compartment side fin part) via a
predetérmineditleat dneendt inmepverticial direction. The electrode holding part 220 made of a resin is
provided below (immediately below) the lower end surface 211Y of
[0052]  Next, it is described with reference to Fig. 9 a case where a circumference of
an outer surface of a lower end surface 211Y of the heat absorbing fin part 211 (the
storage compartment side fin part) is covered for a predetermined length Pby 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 below the heat absorbing fin part 211,
[0053]  Fig. 9is 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 | describing the present embodiment. In the diagram, the circomference of
20 an outer side surface 211X of the lower end surfaces 211Y (the lower parts of the heat
absorbing fin parts 211 on the inner side of the refrigerator in the cooling plate 210) of
the plural heat absorbing fin parts 211 (the storage compartment side fin parts) is
covered for the predetermined length P by the feed-water means cover part 220X, which
1s the upper inner wall of the electrode holding part 220.  Now, predetermined

25 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



5the heat absorbing fin part 211 (the storage compartment side fin part) via the approximately 1 mm to
20 mm predetermined clearance X in the vertical direction, and since dew condensation water drops
directly over the electrode holding part 220 immed?étely 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 and having a simple and compact structure
is attained. #Pratdngchiapgeselbictiviie 2B6r isdeaitiin wfe sietrddéhodding phatt 220,¢dnd the discharge
electrode 230 is made up of a main body part 232 and a protrusion part 231. [0049]Further, the
predetermifd eteahenbiaadimmgies vétt8 Yrestisrrerbppihg difdetarsbindele condensation water)
between the lower end surface 211Y of the heat 15absorbing fin part 211 and the upper end of the
electrode h%ﬁﬂﬁ'ﬁf‘ﬁéﬁ%f)‘i%@"e‘f%%iﬁﬁ’gt@lysl%ﬁﬁﬁﬁ sehitrddtas s preentastv condensation

water dropping out of the heat apsorhing fin part. 211 from being blown toward the outside of the
container oﬁh% %?lé%f’rf(t)%g %%ﬁa?ﬁ%ﬁb%?f%'ﬁg%)d&a&ﬁt?&l QSSﬁ%ﬁltﬁ‘?éiﬁﬁ%’é‘ of the storage
comp%tm%rgg%g%%p %rogl%rg §§?tth§ d(r)(l#i;[ﬁs)%j%e ‘}o% gtignc(%ncfamgrﬁ ﬁgsd;tilgnq%}/ﬁ%the 20predetermined

clearance X'between eat absorbing it and the electrsgEhoi b p}éﬁﬁrﬁzo should be as

small as pags e L/ ARIBIARM KAl BRI ARRIOITRIELLAO S0 that i can be

prevented that air inside the storage compartment enters the insi the container of the electrode

holding pari:320,i iempaiatte inside-thesomaingr ofhe.alantione nalding, part. 220 drops, and the

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

[0050]Furtheredihis:easen aclaaranseioPabvesmibeQneE srsyrfacs 2LiY.efthe 23
on the both lateral sides are the same Y, the calculation is as follows:
10 211K+ 2 x Y= 220K
The prescribed clearance Y1, which is a front side clearance when the
electrostatic atomizing apparatus 200 is viewed from the f_ront, has a relation as follows:
211L +Y1=220L.
[0054]  Further, it is preferable that coél air inside the storage ﬁompaﬂment 1s taken
15 into the container of the electrode holding part 220 so as not to have a temperatare 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 I 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 x 220L
211K x 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
25 should be set so that dew condensation water dropping inside the container of the

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



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 wéter dropping from the heat absorbing fin 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 water drops over the discharge electrode 230 or the
electrode hefd dpaiigRo ineaspionedeine fiheride woootdepsation (aterisphraifénted from spattering
and jumping out of the container, and the like. In addition, the discharge electrode 230 and the counter
electrode 23t 4A¥3 % 19 BFIdRBRPBY R ATEHE Ohs eimeg! pasr 2ROsHbwever, as for the clearance
Z between the lower end surface 211Y of the heat absorbing fin part 211 and the discharge electrode
230, there ($9RSELER A ik hnder cordan i et dresmal disaasciibahithdsleweartend surface 211Y
of the heat g%%orbitrﬂ%nﬁnt art 211 and the discharge electrode 230 in a case where a voltage is applied
between the discharge creSrGHE 930 MY RS CHHEFBIBETRS f DA ivBREF™ S droplets are in a state
being %ttacgﬁl%égsat&g nsle‘J/,crl[arce of the discharge electrode 230, hence it is necessary to maintain a
clearance where electric ((flécharge does not occur, and the predetermined clearance Z should
preferably S r rther, since electric discharge is less likely to occur in a state
wherein wat?t%)r@i%tnoﬁl%uk}n?\g%f}ég %ﬁ%ﬂ f%gﬁéorléf égfécgtr%géng ml?% E)Vrae?érsg %{hat the electrode

holding part:22Q Nas iR AASIHGHY &.SHR B1atgF ifRrQyidem with; an wﬁl%ﬁiﬂ?hea notch, etc. to prevent the

water from attaching to or accumulating on the surface of the discharge electrode 230 opposed to the
heat absoriiag-fiaganta lovbissisthe waterspRl:means-A0d dherebypreyenting the water from
accumulating in the holding portion of the discharge electrode 230 in the electrode holding part 220 (or
itis also preferdalijetochanme &2 Saiducitsiensiah dhat the waterean bralisehasgss fram the holding
portion of the discharge electrode 230 to prevent the water from accumulating on the surface of the
disché@ge 220, a water droplet 275 (sce Fig. 16) dropping inside an electrode housing part 225 of

the electrode holding part 220 is less likely to be subject to environmental influences
(influences of airflow, the temperature, etc.) where the heat absorbing fin parts 211 of
the cooling plate 210 and the electrode holding part 220 are situated, hence the dropping
dew condensation water is less likely to spatter somewhere by flows of air or cool air,

15 etc., or the dew condensation water generated at the feed-water means (the heat
absorbing fin part 211 of the cooling plate 210) is less likely to freeze, and the
electrostatic atomizing apparatus 200 that is highly reliable is obtained.
[0056}  Further, the size (for example, the width direction size 220K and the length
direction size 220L) of the upper opening (the feed-water means cover part 220X) of the

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

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

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



24 electrode 230, a water reservoir part for accumulating the discharged water is separately provided
at a lower part, and thereby preventing the water z? umulated in the water reservoir part from
contacting with the discharge electrode 230). [005 Qflc:urthermore, the size of the electrode holding part
220 (for example, a width 5direction size 220K and a length direction size 220L in Fig. 7 and Fig. 8) is
approximately the same as the size of the cooling plate 210 (for example, a width direction size 211K
and a length tirseABH Sipesshletanreygniba e L prdsnsting geiariarpiespadstife cooling plate 210,
thereby dew condensation water geperated_hy the cooling plate 210 dropping.inside the container of
the eIectro(‘if‘Snrcl%’?ﬁlrnog;3 5@%@%%‘?&&@%&% i¥ndHeE f%‘?ﬁﬁ’ou{gi@és. ‘f@?%ﬁ%@%xt, it is described with

reference to Fig. 9 a.case where a circumference of a er.surface of a lower end surface 211Y of
the heat ab%g%’t%ﬁg%ﬁ%ar bEse Gt %é]%sﬁ‘grcﬁ%ﬁ[%f?:@ﬁn %%ﬁ?%‘%?"%%’ FRB5t a predeteimined

lenath P bY,8:EeANAIRLTEARS COVRLPAL 220K, DICh. 15,A7 RS DS WAL g, electrode

15holding part 220. Also in this case, the electrode g pa remams to be provided below the

heat asorbipg.figeRalkigd b0 3RIGo s A AL SRCHRNREMGNLPHIDSIAS 1 SoNe, viewed from the

front of the refrigerator I, of the electrostatic atomizing apparatus 200 that is installed in the refrigerator
1 describingrthe 17185864 aBbRinENbaln the diassashainercitcuniniencs:of 29anpuyter side surface

211X of the lower end surfaces 211Y (the lower parts of the heat absorbing fin parts 211 on the inner
side of the refrigedatesda: the ieaolngPlaterid Wa)yoOP 11 may contact the wall surface of the
container, and may spill outside the container by surface tension and so on; therefore,
the predetermined clearance Y between the outer side surface 211X of the heat
10 absorbing fin parts 211 and the feed-water means cover part 220X, which is the side
inner wall of the container opening of the electrode holding part 220, should be equal to
or larger than 2 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 larger than 2 mm,
and particularly be 2 mm to 20 mm,
[0057]  Furthermore, the length P (the length P where the upper end of the feed-water
means cover part 220X of the electrode holding part 220 overlaps the heat absorbing fin
parts 211, see Fig. 9) between the lower end surfaces 211Y of the heat absorbing fin
20 parts 211 and the upper end of the container (the feed-water means cover part 220X) of
the electrode holding part 220 should be set by an experiment and so on so that the dew
condensation water dropping from the cooling plate 210 does not spatter or jump
outside the container, and should be approximately 1 mm to 20 mm. Now, the sizes of
the heat absorbing fin parts 211 and the electrode holding part 220 (the feed-water

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

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



the plural heat absorbing fm parts 211 (the storage compartment side fm parts) is covered for the
predetermined length P by the feed-water means cover part 220X, which is the upper inner wall of the
electrode holding part 220. Now, predetermined 25dearances 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 25 absorbing fin parts 211 on the inner side of the refrigerator in the
cooling plafr@rﬂ@?lé?tfﬁéei?@%%@#ﬁ)g(gﬁ [saftyroien igqes SRIRaTE BRAPArthseridBide fin parts) and the
feed-water means cover Bart 220X, which is the upper inner wall (the feed-water means cover part) of

the electrod¥ HoRiTTpar 2204 fnefdisrdensHid s daimapprokimidtéhy perpendicular to a
dropping direction of d ondensation water), Here, the predetermined clearance Y, which is a lateral
Akt Mg a0

rection siz

clearance WHa tHe ElecttSsthti BE8hHG RpFARAIE 206 SRR & H B tEhfront, may be different on
the both lat .%I:%ci)des right.a 1L3e£ Jr}_o h antearli lew; however, if the predetermined clearances
e S L R R R R e e

on the both [ateral sides are the same 0 +2xY=220K The

prescribed cleaianep Xiwbieh A 0N SHE SlsaiRTee Mhep the eisctiogiayo atomizing apparatus

200 is viewed from the front, has a relation as follows: 4]Further, it is preferable

that cool aigiasisiadine SiAGOS SQMARIMENLS LASENABINIR e SonajpsL of ihg glectrode holding part

220 so as not to have a temperature of dew condensation water dropping inside the container of the
electrode higlding patt:28Qmispand-Raciesia tive,antbihatiihe sleRtanaes Yianshyl between the heat

absorbing fin parts 211 and the electrode holding part 220 are not smaller than 1 mm, desirably not

smaller thah12mira [Siatediherizes.ef dopmigdeiprainadelepsrasas:. Ynand 1 Ykd#elate to 20the
dimension of the clearance (the dimension of the opening part formed between the heat absorbing fin
parts 211 ahd:¢theneleBirodey theltingpparts22 diffrengiomhiehyeablaincancentendagide of the container:
the dimension that can be expressed as 220K x 220L - 211K x 211L, for example) between the heat
absoiing fike paftipditesitiithe container of

[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

15 dropping from the heat absorbing fin parts 211 low, and inhibit shock and spattering, ete.
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
approximately 10 mm. In addition, the clearance Z should be as small as possible,
equal to or smalier than approximately 10 mm but equal to or larger than 0.5 mm

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

25  beinhibited. Now, if the clearance 7 is smaller than 1 mm, the heat absorbing fin parts

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



the electrode holding part 220, the clearances and the dimension of the clearances 25should be set so
that dew condensation water dropping inside the container of the electrode holding part 220 is within a
predetermined temperature range (for example, 2%9equal to or higher than approximately a freezing
point temperature (for example, 0C) and equal to or lower than approximately 5C) which is equal to or
higher than a temperature at which the dew condensation water does not freeze, and which is equal to
or lower th&h ePeEfipe ttifacaod Hishibactsriel dhe Jessmikely td abdiths hedherdewBtondensation water.
[0055]Now, by making dew condensation water dropping from the water supply means (the heat
absorbing fAAPPArE2 A B 1R eBHRR g PR Foyawhhdurre sk aswiitpmeansk.dvered so as to be

in an approximately sealed state, or at least partially covered by the feed-water means cover part
220X of th@%&%&?ﬁ%‘éﬁ%ﬁ?ﬁ%&ﬁf )596° ?&5@?‘6‘?6&%?‘?9?50 et Y arBppIRg inside an

electrode hqusin rt 225 of the electrode holdi art 220 is less likely to be subject to
environmerﬁgﬁarlr%%%%é)é %ﬁﬁ%gﬁﬁég@j of & 8%?%@%%5%6%@%6, SHYUTRER: REHEAt absorbing fin

B . e SR0lng Rlate G 00 e lectod s D0dng PR ZZ0 1S BlLuslofl ience e droppng

dew condensation water is less like y 1o spattersomewhnere ows of air of ¢oofl air, 15 etc., or the

dew condensajiar,aleraanssaied ALe fearwaler means (e heat absprbing fin part 211 of the

cooling plate 210) is less likely to freeze, and the electrostatic atomizing apparatus 200 that is highly

reliable is oRtaiped {Q0RAKHheNHhesize.delexampte the width.diregtion size@f0K and the length

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 maintain the
clearance where electric discharge does not oceur, and the prescribed clearance Z should
preferably be equal to or larger than 4 mm.
(00597 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 predetermined clearance 7; 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 210, which is the
water supply means, to the electrode holding part 220 (or the discharge electrode 230) is
unnecessary, thus the refrigerator 1 that is compact in size, low in cost, having a simple
structure can be obtained.
[0060]  Inthe above, it is described an example in which the discharge electrode 230
25 is provided directly below the lower end surfaces 211Y of the heat abéorbing fin parts

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



direction size 220L) of the upper opening (the feed-water means cover part 220X) of the 20container
of the electrode holding part 220 is the same as the size (for example, the width direction size 211K
and the length direction size 211 L) of the outer sidé (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 213195iaf the Pugrede sdereidarancs \rvednd Bunithea Aiditeohappriostisndtiely 1 mm to 20 mm,
air inside the storage compartment is less likely to enter inside of the electrode holding part 27 220,
hence it is ﬁﬁé’%ﬁtb pravEistate HeviebhdunRktsY vendirarbppgTiSRéahe container of the
electrode holding part 220 from being frozen. In this case, if the clearances Y and Y| between the
outer side §8?f§59‘§6§ﬁ§e§ﬁﬁﬁé‘?ﬁ%‘%’f%@b?ﬁfﬁ&ﬁlntﬁgf‘fsdﬁ}ia%c?lﬂ‘fg‘?ﬁ%%?%ﬂrface (the feed-water
means coverregi{rat 22021(2182 E 6emcont iner oft hegelec rode f}%lﬂingf; #art 220 at a position opposed to
the position o Tthe Suter Side Surrsee DY TR BFHEEEF SHEarsi ALY PAHS 100 small, the dew
condegsation Wil iRt an.condenseshat i neal Shsaibing A nats aht may, contact the wal

<
surface of the container, and may spill outside the container by sur ension and so on; therefore,

the predeteminsdicleatangs: REMREN R uleL NS Sy iaGE A1AX oLihe igal J0absorbing fn parts

211 and the feed-water means cover part 220X, which is the ‘side inner wa e container opening of

the electrodg,helslipgipart 220usharld heeaidabipwrlarger than . rup:apd Raticularly be 2 mm to 20

mm. Additionally, the prescribed clearance Y1 between the lower front surface of the heat absorbing

fin parts 2h}idaaet thedmni-ippe;wakof thercantainescpening.althe-gleciradeholging part 220 should
be 15approximately the same as the predetermined clearance Y, equal to or larger than 2 mm, and

particularlybbedahin dos2@: ranth D A Fibximthelntore, tie dengts & (laedength P where the upper end of
the feed-water :

10 approximately 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

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 prédetermined 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, ete. 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, etc.,
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 0.2 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



means cover part 220X of the electrode holding part 220 overlaps the heat absorbing fin parts 211,
see Fig. 9) between the lower end surfaces 211Y of the heat absorbing fin 20parts 211 and the upper
end of the container (the feed-water means cover %)hrt 220X) of the electrode holding part 220 should
be set by an experiment and so on so that the dew condensation water dropping from the cooling plate
210 does not spatter or jump outside the container, and should be approximately 1 mm to 20 mm Now,
the sizes offéREarABSIRAMPIN IR EPITsaHd thetesirode hbidingaral2220 (the feed-water
25means cover part 220X) will be defined. As for the heat absorbing fin parts 211, it is defined the
width directiBheersem1a Srdthérengaidiraciisnidhecrerpdrimdios nag 229 foridaéhelectrode holding
part 220 (the feed-water means cover part ZZQX?, the width direction size 220K and the length _
direction siZEB0f BRI YBAHSA™ PHERTERHARFERIBHTEMR S0 eKOb R & Hagn HBYBHBIRE fin partz 211 s ;
maller than the wjdth directian size 220K of the electrode holding part 220 by twice the predetermine
: e ade e Otfl%t S S a2 880 %Fégcﬁ'fﬁfﬁ%ﬁﬁfﬂ’é“ﬁ’é‘&aﬁ%%ﬁi ng fin parts 211 is

C 81
SCIearance%ln tﬁe Wi dire

directi ' f the electrode.holdi t 220 (the feed-water means
Sma”eg tha@OHqc?r)lEQ gf&tré%%b?&%g%%é% G(%C. Caeig)ﬁeefgfﬁole(f H’lt%ﬁ}i(!i@ re&(%aﬁlﬁot %ﬁaé‘ ﬁ%@ﬁﬁlng the

cover part 220X) by a predetermi ance inthe leng

predetermigpﬂ&é&g@gggxﬂga%elﬁqg%edg{gec&qﬂ&sofﬁ ég%%i%%?ﬁ t(:)tl%e Same as or different from the

: 3 ore, an
predetermined clearance P in 10the width direction). r, in fhis case, thé clearance Z
between thadewer sRHRUIACE Sl Yided separately, and the rojecting volume inside the
P

storage compartment can be reduced, hence the structure is made simple and compact in
size, and the inner volume inside the storage compartment can be increased by a

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 picces (plural
pieces of two or more are desirable) of the discharge electfodes 230 formed of foam

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

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

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



(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 1@5%!ropping 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 approxXithat@ly idesin asrioadeiios, ftha tleakatredehgdiing ddne238 small as possible, equal to or
smaller than approximately 10 mm but equal to or larger than 0.5 mm 20(preferably equal to or lower
than 8 mm W?gquaﬁﬁ)dé?c!é}?ﬁ%ﬁ%‘é?n sinsriiy dsdamesictipdse Wearardder i thefrahto or lower than
approximately 6 mm_but equal to or larger than gﬁ)roximately 1 mm, the dew condensation water can

be continudUSRFE BRI ATBRsaP frdmetr psdicifas Asm S AP p AT PIPRE W dRprarge electrode 230
directly by surface tension or illary action, hence shock or spattering at the time of dropping can
25be inhibi?gad? Ak ﬁ%@cﬁggﬂgen%ygqgeﬁgl@%%zzf’Fﬁﬁ{?fﬁé‘%%%?f HESIBMG 3R parts 211 and the
discharge r 0, contact, with each other due, to yibration atthe time_ 29 of operating, starting
and stc%pi%%%t%gg % g%&%ﬁrggggﬁezﬁa?% EEH%“&%@T‘ %F\ﬂ&%ﬁfgﬁrﬁﬁ Ef‘é:ﬁnf%% ¢.'Ih the refrigerator 1,

which i 2 Gaues I AlLaS S 8% ALBN.A 3¢l e, AL G caupem a praplem of nofee and

vibration because of the contact; therefore the clearance Z shou ly be equal to or larger than

1 mm. Addigiapally whets isadaRassiblityrhat 2 flestisaugantisdischarged,between the lower end

surfaces 211Y of the heat absorbing fin part 211s and the discharge electrode 230 in a case wherein a

voltage is appliesthetwaenihardisehalgr-9aetanendath anddbe sounlsssigcirode 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-hlis thargeseleationed30; thecefone; irisidlnesassaryonnt isacepumulate water in the

discharge electrode 230, and to maintain the clearance where electric discharge does not occur, and
the prdscrilbdtsidatatice Feshoild preferhbhyrtbeatiuaktg: cidargér Mpark 4mm:dR059]As described
above, the cooling plate 210 (the heat absorbing fin parts 211),
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 ele;ctrocie holding part 220 whereto the discharge electrode 230 is
15 installed and by forming a water discharge spout at another position, water does not leak
downward by skiding down the discharge electrode 230 from the installed position of
the discharge electrode 230 and the seal structure can be simplified; therefore, treatment
of the leaked water is unnecessary, the assembly efficiency is increased, the number of
the components can be reduced, and the cost can be reduced.
20 [0064]  Now, the heat absorbing fin part 211 includes plural hea;: absorbing fin plates
211a, 211b, 211c, 211d and 211e, and the heat dissipating fin part 212 includes plural heat
dissipating fin plates 212a, 212b, 212¢, 212d and 212¢, which enable efficient heat
absorption and heat dissipation. In addition, at least one discharge electrode 230 (the
plural discharge electrodes 230b, 230c and 230d are respectively disposed below

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

diagram) 1s disposed below (directly below) at least one heat absorbing fin plate (for



which is the water supply means, is provided directly above the discharge electrode 230 15(or the
electrode holding part 220) via the predetermined clearance Z; therefore, the dew condensation water
drops over the directly below electrode holding pa|=7t3220 (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
condensatiéfr20 ivate Pejé Asatdeedininttseat Bb3btbimg fihl ganthe dbwiniemodifig plate 210, which is
the water supply means, to the electrode holding part 220 (or the discharge electrode 230) is
unnecessaﬂﬁ‘ﬁrﬁ%%ﬁlﬁ%ﬁﬁt@?ﬁﬁ&48%8)%35]& it sdzadigi srpEdstheshohsertinmple structure can
be obtaine%g[OOGOéln the above it is described an example in which the discharge electrode 230 25is
provided dit8diRj'h léﬁ?ﬂgq?fvﬁ%?dé’ﬁwé?ﬁf‘gﬁ%tﬁitf’?scff’ﬂqﬁnﬁ%‘%‘l‘téb%ﬁlﬂﬁﬁ%&% parts 211; however, it is

also applicable that the dischar ectr 0 is provided at the 30 side of the outer side surface
211X of thé Sowrgéi%ré% %%%?32@519;%%? 56}&:2@ ééﬁfpélg%?H}Eéifﬁ#ﬂﬁ?tgﬁrféﬁ?ﬁ%g‘@ﬁ%order to supply
dew caondepgation water.that has condensed at the heat absarbing fin parts 21 he discharge
electrode 230, a prce(?é‘ita’e{r}grfﬁri%r%gd‘}VsalI e ¢ ea?gnccéeétgﬁép ?ﬁ%%o(s%eé}s%{rl éééee(l) s %Eé%ét‘ absorbing fin

parts 5211 angk {hgrisehatas. eieciinde <30 shayelarably s an sl aspassible so that the dew

condensation water generated at the heat absorbingfin parts 211 is itted and can be supplied

fo the dischange,lostione 2300y HERSs.Iensian Ak sapLanyRRAmAKIDaUA ATssly dropping
snou

downward from the heat absorbing fin parts 211, and be equalto or smaller than approximately
5 mm but egual tores pasgesthasdiaaprexinaiahdy 2 amanéiefsrablaquakia gr smaller than

approximately 3 mm but equal to or larger than approximately 0.5 mm). When the predetermined side
clearance isr8attequaktn e smealles thanapprokiprtiedy:burwhiulegisaiaodust, eic.
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 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 mefficient. Therefore, in the present
embodiment, the predetermined intervals between the plural heat absorbing fin plates
15 211b,211cand 211d 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 condensation water is not
accumulated in the electrode holding part 220, hence there is no possibility that mist
20 cannot be sprayed in a storage compartment due to lack of dew condensation water, and
the refrigerator 1 equipped with electrostatic atomizing apparatus 200 that is
high-performance and highly reliable can be provided. Further, since a conveying part
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
25 conveying part is clogged with dust, etc. and dew condensation water is not supplied to

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



larger than approximately O 2 nun (preferably equal to or smaller than approximately 3 nun but equal
to or larger than approximately 0.5 mm), the dew condensation water can 15be continuously supplied
to the discharge electrode 230 directly from the heat absorbing fin parts 211 by surface tension or
capillary action; therefore, it is possible to prevent that the dew condensation water is not supplied to
the discharge electrode 230. Now, if the predetermined side clearance is smaller than 0.2 mm, the
heat absorffigeRfiioaksPPE Britreedidendrgre s kistiogd230bbntacbavitirddeh other due to vibration
at the time 200of operating, starting and stopping, etc. of the compressor 12 and the cool air circulation

fan 14, etc.[HY¢AE refigErdic PresentpmEosExned s ranfiarsdsnchdhatitfiopnsaildedek, etc., and which

causes a problem aof noise and vibration because of the contact; therefore the predetermined side

clearance SHSGIGGTEreramIsPEd R AII B argorthais b hirhequbs g fepriore, by fixing the

electrode holdin rt 220 to the partition wall 51 25below (directly below) the heat absorbing fin parts
8 1%8 ?he gl %‘9@ WﬁhbS‘%%Fé%‘,

211 (the storage compa‘?f;rtﬁ(()edr{?’thsol1 Ry JEiod B SRG SO Bart for conveying the

dew candepsati 1 condenses at.the heat absorbing fin parts 211 to the electrode holding
an pe%%ﬂ%ﬁ gygtc%[be% ;()ﬁ*nps or e;r_laénf)r%gtgﬁouﬂ %. go& %?é enFéngt f% ‘I‘? VD

part 220 is unnecessary, and further, t ation si rodé hd ng part 220 inside the

storage compaiMentcanRe GoRGaTIated inhe 5@&9&%&%%%%9&; RRASRTpRIment or the side
a

surface of the storage compartment, and the electrostatic atomizin aratus or the electrode

holding park 228,190 o (e iGNy WLt G SERLEUTRG QLIS slodage,compartment or the

side surface of the storage compartment; therefore, an attaching part needs not'be provided

separately .aimhiperrojecingoelrpeinside thesioragecaumpRIINaRLeanhemauged, hence the
structure is made simple and compact in size, and the inner volume inside the storage compartment

can be increasetl byddi® cardespondingralusiedywhighihennstaiiationareacafithe electrode holding. -
part 220 is made small and compact, thus, the refrigerator | that is low in cost, user friendly, having a

large Ifiner tholdsneamidrisairo vettsifiraheinficiataoy chnshe qhtain®y. (10062 Furthes: in the electrode
holding part 220, at least one or more pieces (plural
of the lower end of the heat absorbing fin part 211 in a shape having a slant part 211W
and a protrusion part 2117T és a shape to protrude déwnward, such as an approximately
triangle éhape, 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
15 the protrusion 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 be specified and perceived, thus the
size of the electrode holding part 220 can be reduced, and the electrostatic atomizing
apparatus 200 that is compact in size can be obtained.
20 [0067]  Further, as shows 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



pieces of two or more are desirable) of the discharge electrodes 230 formed of foam 1 5metal such as
titanium are provided so as to protrude (so as to protrude from a wall surface of the electrode holding
part 220) toward the outside of the container via ahotch or a hole formed in the wall surface (a front
wall or a side wall) of the electrode holding part 220 or an upper end of the wall surface (the front wall
or the side wall) of the electrode holding part 220. In the present embodiment, since the foam metal
such as 20thasradimepork Hiafeters. dreldesredonplaip ree FRBlyomiitspdidadilimeters of 50 to 300
pm, preferably between 50 and 150 pm), and a voidage of 60 to 90% (preferably 70 to 80 %), etc. is
used, capilB $6PYE ids drelingd dnstar s gl aeivec rmasaHales eticidptyapplied electricity, hence

it is easy to set an applied volt%%g and generate nano-size mist reliably The discharge electrode 230 is
made up of* ‘é‘“?ﬂ%?’n“ﬁf?ﬁﬁdp%f 995" 518 s e E R b S Rt e BistRRiBe electrode 230
needs not penetrate through.the glectrode holding. part 220, and it is only necessary that the protrusion
part 32 231 ?gnﬁ?g\E}i%%r[ o a%tpt%%’r% Hrde ﬁ%]rrﬁ%t %‘%Ilesc rBﬁlé%?&f%%t%eaﬁ%o. [0063]As described

above,ssincc%ltlla&g(ji%g%%%ﬁgg%q‘g 5&9},&% Qﬂgwﬁqlo%(\j? {jl 8_frq:§1t Purface} or the side surface of the

' h .
electrode holding part 220 so as not to penetrate lower than the bottonT face of the electrode holding

part 220, iheipds faassiblibndbatvales Bisrliadow et R A ClEain e ghlig position tha the

discharge electrode 230 is installed in the bottom face of the container of the electrode holding part

220. In a stpgitaherRinthgAiseharee elssiradec3binattached o.he.battam face of the container,
a seal structure around the position whereto the discharge electrode is attached becomes complicated
due to necessiybairsitpEiyipgrvaterdpsthe; gisehakgaode holding part 220, since the dew
condensation water dropping in the slant part 220W 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 submerged 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
electrode 230 is allocated even when the dew condensation water is small in amount,
and mist can be stably sprayed without lack of the dew condensation water.- Further,
since the dew condensation water concentrates in the water concentration part 220G, the
20 discharge electrode 230 can be shortened in accordance with the size of the watér
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

25  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



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 leaf a part of the wall surface (the front surface wall or
the side surface wall) remains in the wall surface of the electrode holding part 220 whereto the
discharge electrode 230 is 15installed and by forming a water discharge spout at another position,
water does Hiefiqehit ds\dinskegasiestiaisg Hown thelsisbhrrgedelestididen2®0 frodvhe installed position
of the discharge electrode 230 and the seal structure can be simplified; therefore, treatment of the
leaked wat&P e RHEESESHF T delbenipipadncherisehengrrtestede 236 foumwed dfethe components can
be reduced, and the cost can be reduced. 20[0064]Now, the heat absorbing fin part 211 includes plural
heat absorlg?ﬁaqf?ﬁaﬁlla?é% DITAPPYTHODRATL 20N (hedinpectia) Bhermik nestignssisahel fin part 212
includes plyral heat dissipating fin plates 212a, 212h, 212c, 212d and 212e, which enable efficient
heat absorg%enagﬁlg ?%%&B cﬁ%@?ﬁéﬁc@lﬁrﬁ% %%C&fﬁgﬁ 2]%%3 18S9 b AR HF gL 8YE° 230 (the plural
discharge 30c and 230d are respectively disposed below 25(directly below) each of
the plu%all r%%%%%%%fﬁ%% i%%l%%g%: rfl%t,a gﬁ%&’%ﬁ%ﬁ %ﬁ@ﬁ%ﬁg iévglrla({?nl %le [Sposed below (directly

below) at '%@gmﬁapsgmpwpé@ghﬁﬁag@atgqugn{%gﬁxamp'e, the heat absorbing tin plates 211b, 211c
and 211d in the dTagram) among the plural heat absorbing fin plates 211a, 211b, 211c, 211d and 211e

of the heat pbsorbinaifineparts 21d.and dew.condensalionwpier dhathas.condgnses at the plural heat
absorbing fin plates 211b, 211c and 211d drops over the discharge electrode 230 directly 5below each

fin, thereby.water eandbeafficientinsupplisddoithe.disehamg placiiadeR3 voltis.defined here that the
intervals between the plural heat absorbing fin plates 211b, 211c and 211d are predetermined

intervals (fepghiaimpteremnroxihatelyd-kmodda® mmht beupredaiarines interyals are desirably
equal to or larger than 0.5 mm in order to prevent the intervals between the fin plates from being
cloggdl withbdrestagtcis boanuivsibindhe plets thatdave cordeled-dieiatamsmaddintervals between
the fin plates _
to the discharge electrode 230, a water discharge spout should be formed in the water
concentration part 220G so that water is not accumulated.  In this way, even when the
water discharge spout is formed in the water concentration part 220G so that water is
not accumulated, water can be s;.uppiied to the protrusion part 231 (the tip section) by
15 capillary action, by making the discharge electrode 230 directly contact with the water
from the slant part 220W or the dew condensation water from the heat absorbing fin
part 211; therefore, there is no 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, 213b, 213¢ and 213d, and plural void
parts 214 (the void parts 214a, 214b and 214c¢) between the heat conducting plates,
wherein the plural void parts 214 have structures that heat insulation materials can be
filled or inserted therein; therefore, it is configured such that heat is not transferred too

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

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



from being hard to drop by surface tension and are desirably equal to or smaller than 3 nun 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 prégent embodiment, the predetermined intervals
between the plural heat absorbing fin plates 15211b, 211c and 211d 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 280EVEH WHak Weh ek &vsatiohtwatet 1 shaalt ifoaine dnpegididessatosdensation water is
not accumulated in the electrode holding part 220, hence there is no possibility that mist 20cannot be
sprayed in #<rgd &b R iR PRI o BRTIPEBINdE n it Weerh intEintharrefrigerator 1
equipped WiEh electrostatic atomizing apparatus 200 that is high-performance and highly reliable can
be provided. F{ ?ﬁgﬁtgﬁ%‘“’e‘:g‘%@ﬁ%ﬁ% O SFHRAE BRI T USRS A\ that has

condensed, at the .heat.absorbing fi rt 211 to the electrode holding part 220 is unnecessary, and
55 Iﬂfﬁ%ﬁ%’ that the c%{r%‘\%%il‘ﬁﬁoﬁlg? Ol o (<16 Wﬁﬂoaggﬁggfé?tgﬁgl?fwﬁondensation water

there is no poss

S e R A e e o, e

refrigerator 1 simple in structure, low in cost and highly e can be provi 0066]Now, in the

present embagimantt is:gonfiawied SHER DAL s RRssible IR haye s, sondensation water that

has condensed in the heat absorbing fin part 211 drop into the electrode holging part 220 after being
accumulated:ifueRe. Paink @fe& kepuitedinierrHbeo.PRINIS MosExa e, aPew 1 to 4 points)). Fig. 10

is a side view of inside the cover, viewed from the side, of the electrostatic atomizing apparatus 200
that is instalbediin thenefrigaratosdsdessiiinethe ambedinantAs SBowR k-thediagram, a slant part

(a tilt portion) is formed in a shape of the lower end of the heat absorbing fin part 211 and dew
condensatifmwedtenis bellectelidting partihed ehétdsotiagipeato1 0Beljusting 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 21 1, the heat
conducting part 213, and the heat dissipating fin part 212 in a direction from the front
15 sideto 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 aiz, liquid, a heat insulating material, etc. that is filled or
inserted in the void parts 214 so as to obj;ain a prescribed cooling performance and
20 temperature characteristic, it is possible {o 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 is
cooled too much by the cool air that is blown from the cooler compartment 131 and

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

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



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 app#éximately 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 protrusion part 211T (portion here it is desired to collect
the dew coRtfehiatisps\atbHmalvd o airoy tretrasteiuitedipogiarimthe’élestdode holding part 220;
therefore, the dropping position of the dew condensation can be specified and perceived, thus the size
of the electfHIEHBRIIhGHERSIV Edhasdoraatisdee anirnepsenosifcanbeprmigiabparatus 200 that is
compact in size can be obtained. 20[0067]Further, as shown in Fig. 11, by forming a slant part 220W
and a watel SBRERTEr YTh SR B8 58 HsoriA‘te Sratse Bravacderiikst lemBoaradtrode holding part

220, dew condens%}ion water. can be concentrated at a predetermined area (for example, at the
c

position of the a1s é‘?é%“é}%g{‘?ggé‘pﬁéﬁ IRGHECERFE0h S i v e siine ites Ofhe dew
condensati is.small, a ist can be sprayed without lack of the dew 25condensation water.
Fig. 11r3 is a%%ﬁggvi%e%%gf ﬁﬁlgia%r[;gég(]:gl\?eﬁp\%é%\(}}é% %Fg Aesgialé,o of t@?&@m@atomizing apparatus
200 that s insialiesindiesielrinsieiorddepcibing 32he subodiment n the diagram, the electrode

holding part 220 consists of the slant part 220W that is |ncI|nstgc?downwar%l}j%(flg’faI e water

concentratign parb220Mthat is adiagentivinsialedian the L%‘Aﬁ?&g;&‘ﬂaﬁie('ﬂlé*l Igwer part) of the slant part
alloC

220W, forming a concave portion. The discharge electrode 2301s ated inside the water

Sconcentrajipis@alh 280 ehdhe-alastindrbRldingRar220. By forming the container shape of the
electrode holding part 220 in this way, dew condensation water is collected at the water concentration

part 2200 it ]the Hewpgreensaiiihekaierganaiatachat the beatabsadhingifiy part 211 drops inside
the electrode holding part 220, since the dew condensation water dropping in the slant part 220W

flowslfi thema@hinoheentption tOpdrt 2200watend thel inclindkenofR@Qa8]Harsfpre, since the dropping
dew condensation water flowing along the slant part 220W flows into and concentrates in the water
concentratib {are? Poocreredsoricdackl of trendemcbridensditoriigtetiin the discharge electrode 230
allocated in the water concentration part 220G, and the discharge electrode 230 continues to be
submergec?‘?ﬁﬁ@fﬁéﬁﬂé%@h@%h@%@ﬁ Wtereiaayiirekidnoettheewooniierisation water can be

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

15 211 may be moderately adjusted by selecting (altering) the thickness, the shape or the
material, etc. of the plural heat conducting parts 213 so as to obtain the prescribed
cooling performance and temperature characteristic, or may be performed by combining
the temperature control and the air volume contro] 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 insulating material or the type of the heat insulating material (for
exampie, urethane foam or vacuum insulating material, etc.) inserted in the void parts
214 may be sclected 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



efficiently collected in the water concentration part 2200 wherein the discharge electrode 230 is
allocated even when the dew condensation water is small in amount, and mist can be stably sprayed
without lack of the dew condensation water. Furthé? since the dew condensation water concentrates
in the water concentration part 2200, the 20discharge electrode 230 can be shortened in accordance
with the size of the water concentration part 2200 since the dew condensation water concentrates in
the water c&iédfvdion part 2200 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
electrostati€’8tomizify dspal s oo bl Sirgaearsiiranltard CBsompalbrdmisize and low in cost can
be obtained. Further,since the length of the discharge electrode 230 can be shortened, the length to
the protrusioi FEREPBIE D BBt fomms isetiarge B adrsnial 930ha welitso shortened.
Additionally lgpee. dgyvt.cond?ns%t' n water can be delivered inside the discharge electrode 230 formed
of the foam Metal ete $ e ProtruSISh BAFE P31 (HREWE SettietiedyLsttiiary &ion in a short time as

the length of the discharge electrode 230 is short, and the time until nano-size 5fine mist is sprayed by
the electrostaxltltt‘}c at%gr%]ﬁ}%ﬁgg Sa%%%?aoﬁl%oﬁ%,%v ?8?%6;5 tgﬁ%arr%%sf: %%Paof}ﬁ}né %ﬁ%ﬁ?&ﬂ%ﬁ an be shortened

substantially {Q0GSIHQWEELL AR SIRFHIEAIRSIATGE o5 deueen e discharge electrode 230 and

the heat absorbing fin part 211, which is the water supply means, when a vo ércje is applied to

between Ing.gischaicin elast ode 23 andils cunlerRicliade 240 g Agle A0 where water is
o tne

accumulated in the water concentration part 2200 and water is attached iScharge electrode

230, a watelqdischasgespoubshoie befonmed aithe.mater concentiationipart 2200 so that water is
not accumulated. In this way, even when the water discharge spout is formed in the water

concentratimaupaii 226 isics thahwaiekiscnapaesuulatath-walek wanbewupplied to the protrusion part
231 (the tip section) by 15capillary action, by making the discharge electrode 230 directly contact with
the witer friémveriheos| &nthart 228w Fthe2tiew condensation water from the heat absorbing fm part
211, therefore, there is no possibility of lack of water in the protrusion part 231, and mist can be
sprayed Sté%qqu In this case, by using a seated organic fiber aggregate with a layered structure
as & core material for the vacuum insulating material, an affect on a human body by dust
at the time of dismantlement or recycling is reduced compared to a case where glass
fibers é.re used as the core material. Furthermore, in a case wherein the core material is
15 cuatto a prescribed length or a prescribed width, inserted in an external casing material
with gas barrier performance, depressurized to an approximate vacuum state, and sealed
as an approximately sealed structure, if short fibers shorter than the seat in the length
direction or in the width direction are used for the organic fiber assembly, the length of
the fibers is shortened correspondingly as the fibers are cut when an end surface or a
20 hole drilling portion of the core material is cut; therefore, if the original length of the
fibers is short, there is a possibility that left fibers that are left in the shect by cutting
become extremely short, in which case the left fibers cannot twine about other organic
fibers in the sheet, sticking out from or flying from the cut surface (end surface) of the

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

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



[0070]Further, the heat conducting part 213 of the cooling plate 210 as described in 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 conductin@oplates, wherein the plural void parts 214 have
structures that heat insulation materials can be filled or inserted therein; therefore, it is configured such
that heat is not transferred too much to the heat absorbing fin part 211 even when the heat dissipating
fin part 2122 E5EBUeR SN REhcamdt Sodapivineriitidnibacuisbipatingfivmart 212 on the side of the
37 cooling air trunk 50 is cooled too much by cool air that s flowing through the cooling air trunk 50 and
is blown froiff (& 8518t ESTsAvImBAT 2 13E MrécRads HpRBTeng MiitheriDihe erems!storage
compartment (for example, the refrigerating compartment 2) side is less likely to freeze. Since the dew
condensatiSP WSS AR NOT O GEAB Y TR e SHEAI SR IR HPHRR P12 freezes, the heat
absorbing fin {)art1 ZéZIi%%de to he Iegs Ilkelx}to freeze with a structure wherein heat can be
conducted BatTeditfiedit to"6E LENGHAEHE PHid IHERRER NBed By 1ARIR § 1SS one of the void
parts 214. That is, in the present embodiment, since at least one of the void parts 214 is formed
in thezkfl’leat&gggl(%l]}rgﬁlﬁ%n ar. 5’1\%1% tﬁlg%%%ﬁﬁg%l\é %uﬁﬁugy%%ﬁljgsﬁ%tfﬁ% length 100f the heat
conducting 13 - ingEi ig. 11, the length between the heat
dissipating [f?réflf gz]frt 2?%%%%&?%%%&%%%%%%jl.%(?ﬁseviﬁrl@t%r%gfc {ﬁ)g eat conducting part 213

in the |enQ%QJE%QHMQTE{H%F@r{[ﬂ&@%@ﬁﬂé@%ﬂaﬁ‘ﬁ&&f@@f‘ﬁ BlatengdQiln.atangedin 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 framtid Gisicle-tg e dack afdhe safiigaaiond) dhe i e:ehdhe Mrigpalts 244 (the

width-direction length, the length-direction length, the height-direction length, the size of the opening
dimension,tanshibervalunogsaeic fiobthggheat-aanductinghpast hakrihie typesdRenmaterial and so on of
the gas such as air, liquid, a heat insulating material, etc. that is filled or inserted in the void parts 214
so aslté obl=finstipreseride dot betingepstforrianberand20temperatisertbatacteristic, it is possible to set
the heat absorbing fin part 211 on the s torage compartment (for example, the refrigerating _
compartmeheRiostddststh st toibeaborianbeyerzantdivthahtatstissipdtiogfinsparo@12 on the cooling.
air trunk 50 side is cooled too much by the cool air that is blown from the cooler compartment 131 and
flowing thrdiRgh thBYcEuibe st s ol thaeretareicaalemp Shatuitneanadbilifesin bach

left fibers of the core material are interleaved by the seal surface of the external casing
materiai, that seal failure is caused and that the approximate vacuum state cannot be

15 kept. Further, there is no possibility that the vacuum pump is damaged. Therefore, it
is possible to obtain the heat insulation material, the electrostatic atomizing apparatus
200 and the refrigerator 1 having high recyclability, high insulation property without
occurrence of seal failure, ete., being highly reliable, and using less energy.
{0076]  Furthermore, using long fibers (for example, fibers with a prescribed

20 conmsecutive length of equal to or longer than the length direction or the width direction
of the sheet} longer than the length in the length direction or the width direction of the
sheet for the organic fiber aggregate forming the core material is also effective in a case
wherein a vacuum insulating material with a hole is desired to be obtained by
performing hole drilling in the core material, and it is applicable to use a vacuum

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



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 | equipped with
the electrostatic atomizing apparatus 200 can be p‘ﬁévided. 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 conducting part 213, the type, the material and so on of a
filling materaireAathedesHesritiiomiatosaprhats F¥btetigethbandid Parto4id so as to obtain a
prescribed cooling performance and temperature characteristic, the cooling plate 210 can be adjusted
to obtain th&'PrE<BABRRIEEBIHNY Pevfsrfae@a b7 TRie terhperataseohthament audsorbing fin part
211 should be adju teg by 10controlling the temperature or the air volume of cool air in the cooling air
trunk 50, wdTHEY D eﬁ%?ﬁéar?ﬁ&?wg@rﬂ%%f‘ﬁﬁ@ﬂiﬁé‘%edi’@&ng%@ﬁéfﬁ@é?ating compartment

damper 551jn§talled in the nk 50 on the upstream side of a storage compartment (for

Qaling air tr
example, thé rﬁ%@@ﬁ‘ﬁﬁ%ﬁgﬁp%ﬁ%ﬁrafﬁﬁd?rg?ﬁgé e BibaT HA PERTHCEg RS 213 are installed,
the temper . heat absorbing fin part 15211 m e moderately adjusted by selecting
r@ %L%Lgll’é%{ épi%hca 1011 § revegttﬁn 8‘0 %la/ll'n% can%rz,tﬁ%t 9 gl )(%

(altering) the thickness, the shape or mate tc. o aﬁ?ﬁral he dg parts 213 so as to

obtain the preserihed.GRRUNG PRI IRRSS ADSLIBMBSIAMLE Shaacteristic, or may be performed by

combining the temperature control and the air volume control of the coof’%ur, and altering of the shape,

thickness ofdhg-matgriakalibe healopndueting Rals 213 frthekdhe 'ﬂﬁ!}@iﬁ?e‘%rs%%%f the heat

conducting parts 213 may be selected (increased or decreased), or the filling rate of the heat insulating

material or fig=type gbiheilgal inswlating matarial %{ﬁgﬁ@g@@@%@@@g vacuum insulating
material, etc.) inserted in the void parts 214 may be selected so as to obtain the prescribed cooling

performancermhtetaprathrechartialialic ineddtomdhe soalingRiaiesandheheat conducting
plates may all 25have the same thickness, length, or the shape, or may differ in shape, thickness or
lengtA0  state due to seal failure as mentioned above, the vacuum insulating material should be
used not only for the electrostatic atomizing apparatus 200, and by ﬁsing the vacuum
insulating material as a heat insulation material for performing heat insulation of the
refrigerator i, it is possible to provide the refrigerator | having high recyclability, high
insulation property without the occurrence of seal failure, and using less Energy.
15  [0077]  Inthis case, the cooling plate insulating material 511 should be set to have a
predetermined size approximately equivalent to or larger than the size (for example, the
width-direction length and the height-direction length) of the heat conducting part 213
in the cooling plate 210, and the cooling plate insulating material 511 should be
installed by being embedded in the partition wall 51 of a storage compartment (for
20 example, the refrigerating compartment 2) and fixed, and so on. The cooling plate
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 compartment 2), and so on.

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



39 individually. [0073]Further, it 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 fRaterial, etc. are Sformed together) as a kit
component 512 to be a separate component by foaming and filling urethane or vacuum insulating
material, etc. in the void parts 214 formed in the heat conducting parts 213 in the cooling plate 210, or
by sealing gas such 48 ER¥ahoviethd etctisaripsunatifigmmaterahl 61d. (lothewpid, parts 214. The
cooling plate insulating material 511 and the kit component 512 will be described below (in the
10descriptidfF i e Rt HGHHERS I g 0w ith e witseheyreditsginsdaied organic fiber aggregate
with a layered structure as a core material for the vacuum insulating material, an affect on a human
body by duél%célfciﬁé #ﬁ‘?é%fcﬁf%?ﬁgﬁﬁ‘%%frﬁ‘%P?étc%}ﬁ?ﬁtiggreﬂﬁ%%@ Ebhpsrelirorkigase where glass

ers e 55 5 e ol M, e gpop il e v nral o Jsut 02

prescribed Teng%ﬂ ora prelé1 od W(i)cf’tﬁlflﬁ%%r
perforrgance, depiessurized fosan.a roximate vacuum state, an aled as an approximately sealed
structure, iflsk?ort fibers s&;;r?or'?ert éar%%%ese eaé%nc%mep Penﬁatfhanlrg%%%ﬁ%? fﬁsfﬁeeﬁﬁa “direction are used

for the orgaaie #bet Al (hedsnaihiokihe thsts mplioriened corpopanAaly as the fibers are

cut when an end surface or a 20 hole drilling portion of thé core material is cu(f; therefore, if the

original lengihnafdhe fivensiis shoth hepeisR ossibility.tatlsft fbers thasare left in the sheet by

cutting become extremely short, in which case the left fibers cannot twine about other organic fibers in
the sheet, stiakingnout fronsarifiyingdremdhaicdtsuriasadand surfacalefdhe crig,material, that the left

fibers of the core material are interleaved between the seal 25surface of the external casing material
whereby seaklailapgisidatisedranctreodil: plate 210 is integrally formed into a kit
10 component by foaming and filling urethane or sealing a vacuum insulating material, gas
such as air, liquid, a heat insulating material, efc. in the void parts 214 formed in the
heat conducting parts 213 in the cooling plate 210, and so on, and it is also applicable
that the heat absorbing fin part 211 and the heat dissipating fin part 212 are separately
composed, and formed together to be the kit component 512 .as the separate component
15 by intervening a hgat_ insulating material or a Peltier element between the heat absorbing
fin part 211 and thé heat dissipating fin part 212, which is installed in a detachable
manner. By performing heat transfer forcibly using the Peltier element as described,
the kit component can be casily applied and mist can be sprayed without performing
special processing, ete. 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, ctc. as needed together with the cooling plate

insulating material 511 into the kit componenf 512, assembling efficiency of the

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



approximate vacuum state cannot be kept, and that in the end, heat insulation perk),I ance 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 matégal, the left fibers may be taken in a vacuum pump
when vacuuming is performed 5 by 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 edtifiteefulsAger thaknoiShredderth el Buglhctiveetioatoniritheppidthsditéction) longer than
the length in the length direction or the width direction of the sheet for the organic fiber aggregate
making up PRE & &ihsarersariei fmsds trefihs 1omeRipthecaheist fotbt bettmesaitremely short even
when the end surface is_cut; therefore, the left fibers twine about other organic fibers in the sheet and
do not sticlgbﬁﬂmeé?cﬁﬁdff&ﬂl {he et Eihfdb o e CorepRERSRAIhed Hiseemeno possibility that the

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

seal failure 75 CAUSBA And THALHE SEPROXEte VERF TS K& Capstby A sweks skifther, there is no
ibHity t is.d d. Theref it ibl btain the heat insulati
possibiity @éft}be%X@f?qunrg]dgld@rgalahnargflicgre?ﬁg%%%l%%ﬁlge‘%%%sgﬁgﬁ@O g ., o Insuiation

material, the electrostatic atomizing appara an &V ghigh recyclability, high
insulation RigRRHY WKL AGCUKECE RT3BALIBIYE, £E v RRING NOhiY, Ieiable, anusing less energy.
e, fibers with

[0076]Furthermore, using long fibers (for examp a presctribe Consetutive length of

equal to orlopasichag thedsaaih dliedian abie KiAh de6lon.al g et gnger than the lengh in

the length direction or the width direction of the sheet for the organic fiber aggregate forming the core
material is adsmngfastiveinaicastniierainavaswiminsuatngmaetial with a.-hole is desired to be

obtained by perfoiming hole drilling in the core material, and it is applicable to use a vacuum
25insulatiny materiakhisingllopgl fibers.fonthecorimatesiahwiihaibole.apprepdmately the 41
10 storage compartment, and to house the kit component 512 or the cooling plate insulating
material 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 installed inside the storage compartment
should be located as a separate component at a place where dew condensation or
freezing, etc. does not occur and, for example, should be connected by a thermally
insulated wire lead, etc. For instance, it is applicable that the high-voltage power
20 supply part 250 is integrated with the control device 30 installed in the upper back
surface of the refrigerator 1 or is located inside a control device housing compartment
wherein the control device 30 is housed, and is connected with the electrostatic
atomizing apparatus 200 by a connecting wire such as a wire lead via a connector so

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

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



same as the electrostatic atomizing apparatus 200 or larger than the electrostatic atomizing apparatus
200 in size for the partition wall 51 of a storage compartment, and to house the electrostatic atomizing
apparatus 200 inside the hole. In this way, a refrigé tor having high heat insulation property and
antibacterial property, capable of Sbacterial eradication and preventing from drying can be obtained.
Similarly, it is also applicable to house the other functional components other than the electrostatic
atomizing appard@IayIEo M Hrehvlkersfdeie sradensimsul Stivgnn aterialeFethenyrsince there is no
possibility in the vacuum insulating material using the long fibers for the core material that the vacuum
insulating rFAERL GRS TREEN SANLRRSK BN RMULA Storetterad o abfallure as mentioned
above, the vacuum i SL%} ting material should be used not only for the electrostatic atomizing
apparatus 56&333&83@9’ Ein SHE A RehRtish rRLter aP As s ekt PAERSRIBR Material for

performing hetat insulation of th refr%erator 1, it is possible to provide the refrigerator 1 having high

recyclability, Tigh InSUIBHON Propary WitRott IHE SEEt RS T S rRATIFE SER Befhg less energy.

15[0074]In ikis.cage  the; g%llin plate insulating material 511 should be set to have a predetermined
size approxima{ftely equivaI%ent %gy or Tar ee?ctrﬁ%%p{ eemssilzne‘o’%fc?rhgigﬁ%fireaf?ﬁ@ width-direction length and the

height-direggipn jengihef.theaat sonduciing. part. 243 in the egoling plate 210, and the cooling plate
insulating n@aterllal 511 shaould be installed by E)eing gr%%gg%% inatlﬁcgt%a?ﬂ%%\#g F51 of a storage

compartmad.{ie20exampie: e HRLUSAIAGQMRARANZ)A0Y fixath @DM,50,n. The cooling plate

insulating material 511 here should be embedded in the partition wall 51 of the storage compartment

by forming lbraugiihglaattials sizaappiosimatel Reusame agQrJargen than.the size of the cooling
plate insulating material 511 in the rear wall of the storage compartment (for example, the refrigerating

compartmehtr2)d andibento2bE067alMaldnG theslecicstatiaatemising:anparatus 200 into a kit) 42
As shown above, the cooling plate insulating material 511 (for example, urethane foam or a vacuum

insuldtthg eitekiiilyarstpividlvifeapredeter filingdisitenacludingralsmibR@igcuaarence of the heat
conducting parts 213 in the cooling plate 210, and the cooling plate 210 are integrally formed (or
formed tog&th&r)oresilessiptehthreakitligppoimenisiiaiag theseparate tampinent, and detachably
installed in the rear wall of the storage compartment, thereby assembling efficiency at the time of
embeddinddRi%ifg e Rittedigs SreheEanntadibtelithe seclmgfthis 2idkdye cempartment (for

example, the%%frigeirating compartment 2) can be increased. Now, it is also applicable that only the

cooling plaltse g5 }ﬁ?@ﬁr%%ﬁ?é)&rfﬁ@réw 50 (a part of the cooling air trunk 50) located

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
easy, and by embedding in the cooling air frunk 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
ineﬁective due to clogging and as time passes, the kit component 512 can be detached at
the time of breakdown or servicing, and services such as inspection, repair, replacement,
etc. can be easily performed; therefore, the service performance is enhanced, and further,
the recycling efficiency is also improved.

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



10component by foaming and filling urethane 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 also app‘ﬁ%able 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 15by intervening a heat insulating material or a Peltier element
between thE°REATRBYd Bl i AP ratboriisaa ine enetBeip Ating finkparmpenyiiich is installed in a
detachable manner. By performing heat transfer forcibly using the Peltier element as described, the kit
component: &l bE &55W App IRt dhardHersiient paiesslan Ritkerriperrsrshingighecial processing, etc.
in a home edleectrf')cal zra%)éol' nce sucgﬁs an air conditioner, a 20humidifier and an air purifier.

[0079]Furth&r By toh H’glgg LBRPBERE S BT SRS 2Bbhi bl 31 Abrekiple, the electrode

holding part.22g)b§ e disc,[har e ekectrode 230 the288unter ele%]ode 2401}%;;&a hi%h-voltage power

supply part 250, etc. as heeded 1ogether WA 200 g PSS IR OERE T B 11 into the kit

compogent 543 essemblan AIGANGYS! e 2asleckosial slomisa.appargtus 200 is increased.

Additionally, when a performance 43 failure occurs in or at a time o kdown of the electrostatic
atomizing apRakays 200, only the kit component 512 made up of the components separate from the
partition all 51 can be detached from the rear wall of the storage compartment, hence it becomes easy

to replace goognair thencampongmisarutheieihekitepmpenent aican hasasiyadetached at a time
of dismantling and recycle of the refrigerator 1, and the recycling efficiency is improved. Now, it is

applicable tir usgeasdacutomminsiating maieriat usingdeng.fibsss for thecie-naterial with a hole, which
is approximately the same as the cooling plate Insulating material 511 wherein the kit component 512

is formed, drtargerinsize whanathireooiing plateinslating «ratexsalib kibforithe partition wall 51 of a
10storage compartment, and to house the kit component 512 or the cooling plate insulating
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.
[0084]  As described above, since at least one cool air outlet {the side cool air outlets
531 and 532, the upper cool air outlet 533 and the lower cool air outlet 534) that cools a
storage compartment (for example, the refrigerating compartment 2) is formed in the kit
15 component 512, the cool air outlet that blows cool air for cooling inside of the storage
compartment can be formed only by installing the kit component 512 wherein the
electrostatic atomizing apparatus 200 is provided in the partition 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 control over the cooling air trunk 50 is
influenced by a temperature control over the storage compartment (when the
temperature control over the storage compartment is given higher priority) when the

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

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



material 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 eradicaftbn and preventing from drying, and further, using

- less energy can be obtained. 15[0080]The high-voltage power supply part 250 (see Fig. 8) which may
be broken due to dew condensation or freezing, etc. when installed inside the storage compartment
should be 1622liBg AstaEelsshtelsnpehe Aoatzns awhe A swdbhdenshtiortindreezing, etc. does
not occur and, for example, should be connected by a thermally insulated wire lead, etc. For nstance,
it is applicabfd M EhBhsBREGPBNEIPOsUPBR Pariciboirdipretpamtwith fidheontrol device 30
installed in :Fe upper back surface of the refrigerator 1 or is located inside a control device housing
compartme¥f ?Wﬂ%@é‘ﬁﬁﬁ@%’ﬁﬁ%"ﬁ&%%@%’ﬁ HOUEEPOhRY Retishining itmane Biectrostatic

atomizing apparatus ZOfOc(l)J acon ectingflwir such as a wire lead via a connector so that the

connection ¢an be Simply relasat” The lodateH PEcS B EHghUB R PS8 8WE Supply part 250 is

not Ii'mgted Rdhe. housing compartment _fthe control.device_ 44 30, and may be any place where dew
. R L . o
condensation orSfreezmg,e etc. does not %clghetp, 1‘%? g%llm i%?egesﬁaé%i%%‘#% fiéf%/éaﬁtczo?]tact with an inside

of a storagg.comRANIERRIiHAD AR InRhiated well.LUther bimating hs lghvpliage power supply

I T11
part 250 have waterproof property, Or low temperature resistance, igh-vo tagfe power supply part

5250 can bginstaliRdsinanysloradencompRRMRNISIRSIAR s reltioaiator 441 IRQ§11In the above, itis

described that the cooling plate 210 and the cooling plate insulating material 511 are integrally formed

(or the cooling:ptaie B3 &ape-ihecaatiogatatednsating: mateiskiidisuch.asiygthane, a vacuum
insulating material, etc. are fbi wed together) into the kit component 512 to be the separate

componenthane:igcietaphanbnirstatechhycfoamingearet fillingiethane: ol B vackumdnsulating
material, etc. or by enclosing gas such as air, liquid, a heat insulating material, etc. in the void parts
214 fdhnedimirentreely cowd tetingpiasti2i3: bilthe toolingpiate @l@nmawevercibimalso applicable that
the cooling air trunk 50 (a part of the cooling air trunk 50) located at the back surface of the cooling
plate insulafingia¥aterial Fiteineisovime teedrinandrekdrinade intbetheskitisaripgrient to be detachably
installed. In this way, the assemblin% is easy, and by embedding in the cooling air trunk in the area that
is made intefthé! kit (187 eseairiata Al Agpreided deeidetthe caphies iz srenk thansetingrplate insulating
material 51& a functional component that performs a predetermined operation such as a damper

) ]
device, a dRSIBRD G TEA AN BRBESRPErAOR BN (e tedrastil ot et ¥me e eding

200 and the refrigerator 1 that are low in cost and easy to control can be provided.

15 [0086]  Now, the counter electrode 240 (a counter grounded electrode) formed of an
electrically-conductive material (for example, a conductive resin or a conductive metal,
etc. that is resistant to decaif and the like) is installed in a place opposed to the discharge
clectrode 230 via a predetermined clearance (a predetermined clearance F in Fig. 8,
which 1s set a clearance of approximately 1 to 10 mm, for example, so that a voltage can

20 be efficiently applied), and a power supply 251 that energizes the discharge electrode
230 and the counter electrode 240 to generate nano-size mist is ﬁnstalled 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)



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, repa‘jnj, 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 fonn a cool air outlet that blows cool air into a storage 45
compartmeftiofissiarsp rledtielren e rktihg Commarpheheoyirthewipéommponentsl2. Fig. 18 is a front

view of the é%{%gfﬁg%%%%afg@vg%ge%%doﬂ%gsﬁdﬂgﬁgﬂjb% the e(r;ﬁgodiment of the
present inv : id. : &5 b atie @RMTiRg apparatus 200
in a state of, bei tached-the coyer, Swhich is installed in the refrigerator 1 describing the
embodimerIl]fleo ﬁ%ﬁé}%%%ﬁﬁ iﬁ%%ﬁ%%ﬁ?fdgg%’%rﬁ ?ﬁg%léorf‘ﬁﬁ%ﬁ’é’ﬁ{yéfﬁ %ﬁlé&s; one upper cool air outlet
533 or lowep,Goal ainoyfler 534 is Tor ir%%’n'{‘tﬂé%“}%;}” d é%%%tdé‘%? a‘”}gfg# tz?ﬂgg%lalpg‘atrgfu':‘tzeég'

. . ANE PIes
direction or'in the vertlcal%rlrectlon of a cover 3 600 € electros

o IR RE A7 AL AINRL e, 00 AUl A Thent R ioRerancl o ounete o3

and lower cool air outlets 534, respectively. [0084]As described above, since at least one cool air

oute (e siga askelkaulainaRandia3 N meer gkt Ayt 319 apslplquer cool ar ute
(0]

534) that cools a storage compartment (for example, the refrigerating compartment 2) is formed in the

kit 15compeneistdd.3; shencool airpetiatinatblons corlairiRrcorlingunside of the storage
compartment can be formed only by installing the kit component 512 wherein the electrostatic

atomizing appanaiuspeRisprelidedinthe pattition wath3; hereiare plis.wneaassary to separately
form a cool air outlet in the partition wall 51 of the storage compartment, production of an inner case is
simplified aid the refdpetGtondnthit i kyyroximately conical shape that tapers gradually
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 mo@t 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 unti! nano-size mist is
generated can be shorfened, 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
cradication and deodorizing can also be performed.
[0088&] Furthermore, in. the present embodiment, since the discharge electrode 230
.and the heat absorbing fin part 211 of the cooling plate 210 is separated from cach 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



20in 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 prior‘ff%/) 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 foiin a dedicated 46 cooling air trunk for the electrostatic atomizing apparatus 200 in
addition to € Bsdneryicnrftriestiteptre %%Br‘ﬁdheéb’ﬁﬂﬁéﬁrﬁ@ﬁt?@%@ thingreaiedtdd cooling air trunk

for the electrostatic atomizing apparatus 200 has only to cool the heat dissipating fin part 212, a flow

volume of COBTEIPLRBIREHN Ay diyegesleqitiered brrupsonlivgmaiariiend ssuch as to provide
an air volume sufficieqt foi ooli%%%helheat.dissi ting fin part 212 to a prescribed temperature
(approximatdly the t aﬁeeré(@ucreélw ere ¥hsgiﬁlé5?°§f?sa8ﬁﬁi%}ﬁﬁ PREDE P88 IS reeze, and the
temperature, é%ft rtigel heEjt absorlg,jhna% leé Rart 2r1 OPFCC’mES lo ver rglan the ter%gﬁratur of the storage

t e

dppilance, su T1gC an air con Or an air ‘
compartment, ana TTP Isture In the air inside the storage compartrr’nenflcarP &%ﬁa nsed at the heat

absorbing i pat AR ARLGARDE. A ApR pmalely sanalla gy aallenihay 4 half of that o the

storage compartment cooli air trunk 50. Furthermore, when the temperature control over the heat

dissipating firy pa1ti2d24adheisalingials AR0-Rqvidesinsifle thesaling afr trunk is unnecessary,

the damper device is also unnecessary; therefore, the electrostatic atomizing apparatus 200 and the

refrigeratorclethataretawd aast-areaasytacconirobean he.psmddsd. 45[R086INow, the counter
electrode 240 (a counter grounded electrode) formed of an electrically-conductive material (for

example, atkonguativesreSin: dfsshenpdugtivadnetakitic athiddgitesistanite decay and the like) is
installed in a place opposed to the discharge electrode 230 via a predetermined clearance (a
predetermidedheteat dncedn iheRigved ewhiotfadses8t & ofehsanseabfotfipsaiinpatayl ke 10 mm, for
example, so that a voltage can 20be efficiently applied), and a power supply 251 that energizes the
dischifge éhectisier2ateanele s Colimer wlbateddeppielieeyererthtelindnossiceamist is installed adjacent
to (adjacent to the side surface or adjacent to the top or bottom of) the electrostatic atomizing
apparatus 200 ardide @HiGhoksiege PoWer salspireain P86 fiaecoanteekikciedbie 240, a counter
electrode openin?%gart 241 (for example, a through holez for 25spraying mist is formed in a position

opposed tOSHl"@Cﬁ FH%%FF’E?&W ??it r‘é%ﬁ&,gétstmssary 0 ensure a clearance where an

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

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

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



47 in the discharge electrode 230. In the diagram, plural counter electrode opening parts 241b, 241c
and 241d are fonned in the counter electrode 240 at the positions opposed to the plural discharge
electrodes 231b, 231c and 231d, respectively (see4l9ig. 6). [0087]In the present embodiment, the
discharge electrode 230 is formed into an 5approximately circular cylindrical shape made of foam
metal with a three-dimensional net structure, such as titanium with pore diameters of approximately 10
to 800 tun SFetehinirtepsisistherBoordahpiferety? 2ane B0t 16Gischurgnerepreferably) and a
voidage of approximately 60 to 90 % (preferably 70 to 80 %), and the protrusion part 231 has a shape
(for exampl&2ShIEpBkiwAaR elineAre Hisphangnel eapeds JAdARyeorodrdreldhvg pounter electrode
240) in whi I%l?the end tapers (becomes small) gradually or in a phased manner toward the counter
electrode 240, WREIEH NS SiotiRtBr i al aBs st s e haecigsady 28Pcend large, and which
are shapedtos? }_hatl'hglegttg}i:citg/ can be egficielnt!;y.a E_Iied to water as conductive material, and an

asi ged &%Ilﬁ?g BRI L BAGE At R E&fic porous material or a

electrical current can be easi {/V It

15conventignal metallic. ﬂ} refor, ter reaches sufficiently to the end of the protrusion part 231
in a short tirr%e, thﬁengtﬁ)o e':#ngéeritc?a%%%%ﬁﬁﬁ%gﬁ%fsﬁ%%%gtﬁ%%ﬁépﬁeca%ﬁﬁ Ygghshortened, and
nano-size qﬂg%@&@g g@g@g@é%@_ﬂd 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 sufficieptyomoistaize-20i0sitsshaSIQrage GomPA IPEDLIA 9PN RIG A0d has.an advantage that

bacterial eradication and deodorizing can also be performed. [0088]Furthérmaore In the present

embodimenppsiaeothedisehargreleinde d3mand (ke heatphserbing in paske11 of the cooling

plate 210 is separated from each other, and the discharge electrode 230 and the heat absorbing fin
part 211 ofgheredoling piatei25210 e satalied Warthe-psedeigrminadiciealangs Z, the degree of

freedom of the shape 48

10 secfcion 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 simﬂ#
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 T (distance) is approximately

20 1 mm to 6 mm, and a voltage can be efficiently applied for generation of nano-size mist.
The predetermined clearance F should be approximately 1 mm to 6 mm since a voltage
cannot be efficiently applied and the amount of nano-size mist generated is reduced
when the predetermined clearance F is too large or small.

[0090]  Here, the discharge electrode 230 needs not be in an approximately columnar

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



and the location of the cooling plate 210 or the discharge electrode 230 is increased, the shapes and
the locations of the discharge electrode 230, the counter electrode 240 and the cooling plate 210 can
be freely set in accordance with a structure of eackthome electrical appliance, such as the refrigerator
1, an air conditioner, or an air purifier, and 5it is possible to obtain the electrostatic atomizing
apparatus 200 that is compact in size and efficient in accordance with the home electrical appliance.
Now, as forlfffdarsfisrEely 18tsre st ibwrsedadeumndsation shtedheatrafsorbing fin part 211
and the top surface of the discharge electrode 230, since an electric current may be discharged
between thEWRIRR R R 8y Bhina! frask Absamariphie pastiza dearembmatigscharge electrode
230 when a volta e is,applied between the discharge electrode 230 and the counter electrode 240 in a
state wheréil Wa etrled?bsﬁ%tr SREHERANG Y hE R AR s O SRt gREsefode 230, it is
necessary tgaegsiﬁse %S%Q%%r nce %vhneare %pzeelg%c}gg clurrerit is not discharged even in a state water
C m% {0 the SUMACe of the dlscsharaé’

droplets are atta o il 858 SR HATEY G termined clearance
2 shoul b 5pelaratly, c0ual 0,04 areet, e, 4 Futher, suen i satewater s accumulated

over the discharge electrode 230, an electric current not discharged between‘the ?%charge electrode

230 and the,heabaBsAIbing.RRAL 2l WHIEh5 6. MAIEK SURPUISANS, e 49t or larger

predetermined clearance is ensured, hence there is no problem; however, since an electric current is

less likely t beedischpugestwhsrnmiandsROmade natd assumuate Qyeriligdischarge electrode

230, it is also acceptable to prevent water from accumulating. Further, it is also acceptable to configure

the electrodevhaldigspash 220:-50a8d10ftRoassMIaV aler it @&Patkinheiding.the discharge
electrode 230 in the electrode holding part 220 by forming an opening or a notch, etc. so that water

does not atiadfutthortbecienidtdddith esuttade wihthessischacgereleaiiadan’3g: 2happosed-to the heat
absorbing fin part 211, as the water supply means, (or it is also 49 acceptable to configure the
electrbdle Hbkitrgtpaitt 2001 bio sdpies tadig8h angehe xtrizigvater frorhithespasiviar histding the discharge
electrode 230 in the electrode holding part 220 even when water is accumulated on the surface of the
discharge igbtrggiiabBoanshdmpledrrrtiriuiater besepvisiedartfoheoolietumgesistharged water in a lower

part , .
embodiment, when a state wherein water is not supplied to the protrusion part 231 bya

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 electrade 230. Here, in the present
embodiment, since foam metal with a three-dimensional net structure, such as titanizm
with pore diameters of approximately 10 to 800 pm (pore diameters of 50 to 300 pm
preferably, and 50 to 150 um more preferably) and a voidage of approximately 60 to
90 % (preferably 70 to 80 %) is used for the discharge electrode 230, capillary force and
20 force of supplying water are large, and generally, dew condensation water dropping over
the main body part 232 of the discharge electrode 230 does not accumulate in the main
body part 232 of the dischgrge clectrode 230 since water is sent to the tip section of thc-3
protrusion part 231 in a short time; however, the predetermmed clearance 7 is formed
where an electrical current is not discharged between the discharge electrode 230 and

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



5separately so that the water collected in the water reservoir part does not contact with the discharge
electrode 230). [0089]Further, it is possible to increase a degree of freedom of a setting range of an
applied voltage and the predetermined clearance lﬁl(see Fig. 8), and to easily perform generation of
nano-size mist with certainty. Furthermore, since the thinner the tip 10section 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 discHargedinghel Rity-gizeenisbsorricbrinefahadirchpignidbcisodeaile itk whose particles are
uniform in size can be continuously sprayed and generated. Here, in the present embodiment, the
protrusion PET991 YERERISApLicoriHel oo ¢l et distiicd sy s Tornedirtbresshpproximately

15conical shape, and the counter electrode 240 is formed into an approximately similar shape as the
X d ‘t?‘uee e g?ﬁ

;

shape of th& PreiILFHKHES S FEred FRIErBRY BSETRUMG ¥liaBfoximately circular

opening (perforated) shape ounter electr opening part 241) larger than a cross-sectional shape
R R S R A B el

of the protrusion pa e arge ele the predetermined clearance F

(distange) iﬁ)@ﬂ roxmgggﬁﬁ%@@glﬁgﬁgggg %r}]éiﬁgd\ﬁ% I )%8 “?Jféscfﬁ% ?}DQ}' %I for generation of

nano-size mist. The predetermined cle ou approxima mm to 6 mm since a

voltage canpal ha:siliciantlsanpiied-ang the amoynLef Q%%ﬁggpm%%%gr‘%;ed is reduced when the
C

predetermined clearance F is too large or small. [0090]Here, the discharge electrode 230 needs not be

in an approxmately solunBakA5shane.and Mayheiastabiershane fkaviegsssed (depressed)
- shape. Since the 50 discharge electrode 230 can efficiently receive dew condensation water dropping

from the heatabsashing firipariddewbenabieasbonplyaRpiioniareseiveden sandensation

prevent false effect of deterioration, efc. of resin components and so on constituting an

10 inside wall of a storage compartment, and provide the refrigerator 1 that is hygienic,
highly-reliable, and that does not affect the human body, which can spray nano-size mist
that can offer sterilization and bacterial eradication effect.
[06092] ' The cover 300 is provided in the front surface of the electrostatic atomizing
apparatus 200, which prevents a user from direct contact. The front surfaée cover 300

15 s attached so as to cover the cooling plate 210, the electrode holding part 220, the
discharge electrode 230 and the counter electrode 240, etc., and one or plural openings
{for example, a front surface opening part 515, a side surface opening (not shown in the
diagrams), an upper surface opening (not shown in the diagrams), or a lower surface
opening (not shown in the diagrams)) which are openings with approximate sizes that a

20 user cannot insert a finger therein are formed in the front surface or the both side
surfaces m the cover 300, and moisture that is made into nano-size mist is sprayed
inside 2 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



water in the discharge electrode 230 is in a tabular shape or a recessed (depressed) shape, it is
possible to supply nano-size mist stably using dew_condensation water for 5production of nano-size
mist without wasting the dew condensationEspecig , when the portion that receives dew
condensation water in the discharge electrode 230 is in a recessed (depressed) shape, the discharge
electrode 230 itself can accumulate the dew condensation water, hence it is possible to resolve lack of
dew condeR¥AGWEtE PEAMCATRN IOyl ehestidla & pnamTep sarroplgtishah s ceastsairyoor can be reduced
in size, and 10the electrostatic atomizing apparatus 200 and the refrigerator 1, which are low in cost,
highly reliaBRE°2HE Sttt ifcetrrtiirsionimpde todictase %?H?éﬁ‘?ﬁﬁ‘%?%@fﬁm&é}?ﬁbodiment, when a
state Whererir%j_weat I is not %':{BP”? to the ‘?rotr.usio_n %aréjz’sl by a foreign matter clogging in the
discharge efectrode 230 GELHTE or WHEN I TEE SRR H A AR EPEBBPR Ueclines to a state wherein

spraying mist, nnogbg Qgrfqrmed, it may 15be a Iica? to provi a;&lter the discharge electrode
230. Here, Iin the present embo |?ﬁ%%%, as??\r[lrgg?gaaﬁ?%é% with gr Vf%%eg-(lﬂ EndiSiarnet structure, such

as titaumyyiih pate. digmelers .l AR gXImalely 10:0.809 gm.(pore diameters af 50 to 300 gm
preferably, and %O to 150 gm meore preferab%/g)sand a v%%gag%g%afgﬁg?} >?f£3§t‘§rya% to 90 % (preferably

70 to 80 YisusaskiRrAne.dissharase1acknne,23%; sanilan: fares,and:20{0a of supplying water are

large, and generally, dew condensation water dropping over the main body part 232 of the discharge

electrode 2addlaes hiet accyaplaierimihe mainheslypat.232rakibe mischargs alestrode 230 since

water is sent to the tip section of the protrusion part 231 in a short time; however, the predetermined
clearance Zhisrfarieckyheie dtitlectitakcurrentis Rowdisshatgedikatvpenihemdischarge electrode

230 and 25the water supply means so that even if the dew condensation water accumulates in a 51
surface in thiectabeitaios babie ofnthée thaintdoed e ohphentischadderdlectiodet30 or the recession shape
formed in the main body part 232, an electrical current is not discharged between the discharge
electrbdle 23erapietivaipaieng appiyerneifsyiheridad/iolmgerns mppliethbetwesnatihecdischarge electrode
230 and the counter electrode 240. 5[0091]Additionally, by controlling an applied voltage in the power
supply 251 b§gsEormed 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
153 back adjacent to the side surface of the superior section in the rear, broader usage of the
inner volume of the storage compartment (for example, the refrigerating compartment
2) is made possible.
[0094]  Since the sides of the back of the upper shelf in the storage compartment (for
example, the refrigerating compartment 2) Jocated in the superior section of the
20 refrigerator 1 are considered as places which a user does not use much since the places
are difficult for a user to reach, and to see and store a storage item therein, by providing
the electrostatic atomizing apparatus 200 in the back of the sides of the superior section
in the rear of the storage compariment, 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



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, etc.
of resin components and so on constituting an 10inside wall of a storage compartment, and provide
the refrigerator | that is hygienic, highly-reliable, and that does not affect the human body, which can
spray nano“$fSa st Aikass SrapLtElH: St Peaner sHetE Malve eriRfatfo hastesiet. [0092]The cover 300 is
provided in the front surface of the electrostatic atomizing apparatus 200, which prevents a user from

direct contdQRIFHEE Mt BupAHEHRAPH6b e MomEs cRBAEENSR R 80 8PiESoling plate 210, the

electrode holﬂin& P?rt 22(%hthe discFargehelectjilode 230 and the counter electrode 240, etc., and one
or plural op&nings oF B A PR HERF s IFFSEES PERRTT oA BEEL SRER YErRbEEs pening (not shown in
the diagramg), aneRer SHIaRs QRENIAGLNGL shown in e, diggrame). o a Jower surface opening (not
shown in the dl'agramé)giﬂw 1Ich are openifigs with approximate sizes that a 20user cannot insert a

finger hereiiase OEEG 9B HRER. 0 s RO is AHASES 10415,091, 300, and moisture

that is made intdo nano-size mist is sprayed Iinside a storage compartment (for example, the

refrigerating,compRAIMERE2 @ IMAKDS ARY RiaT Ager AMpaKmentsh hraygh one or plural openings
that are formed in the cover 300. Now, by forming one or plural front surface openings with

approximatgsigsisthay 26ausemeannaidnsartia fineanthenen i thedfrondseefagemthe upper surface
and the lower 52 surface as well of the cover 300, it is possible to spray water droplets that are made

into nano-sikkevishtdbaneatedgireatieoinsidenthesiorage comnpacmantier @xample, the
refrigerating compartment 2) or any directions inside the storage compartment. [0093]Since the
electrostaticxatariwiZing dpparates:200aspronid ed-rd forexapppieqa phackibé a rear side, a side
surface or an upper surface of a storage compartment, and further, atomization is performed by
applylty a rifjleveleagds fiféerisothansis rradadine hamovsizeamisticanzheldprisyediohence atomization
can be performed from the vicinityof the rear (back) to the vicinity of the front surface as well of the

refrigeratortby4 FolirBeicdar anrrorissdting thse tsastoradeseomplikilyeatbanddarther, since the

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 withowt reducing the inner volume, and cleanliness and freshness
can be kept, hence the refrigerator 1 with & 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

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



10electrostatic atomizing apparatus 200 is provided in an superior section, atomization can be
performed from the upper part to the down part inside the storage compartment by the gravity or a flow
of cool air for cooling inside the storage compartmerit, 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 15back adjacent to the side surface of the superior section
in the rear, BPG4HBE GRS iditessdidnidsarasblstoragavaeivipaiathentiierrecample, the
refrigeratin? compartment 2) is made possible. [0094]Since the sides of the back of the upper shelf in
the storage SBMPAHMEHITE Shinmie StHacefRgeRating sorslarmaimeynesated the superior section
of the 20re1;rajlgerator I.a}re g}or}sid%ere(éi_ as%agces which a user does not use much since the places are
ch; afd o Ye& antf Stove &% Faad’g Hshoaiesn obipraviairtythe electrostatic

difficult for & UsEr to teach, an _
atomizing appagatus 200 in the ga k of the sides of the superior section in the rear of the storage
compartment,"?ﬁe %ggt? of the sic %Csra%@aué:easmlﬁlﬁ%gs?%aeﬁ%éj gé?:oﬁgﬁ%%tfrfﬂ%t gggﬁﬁﬁéﬂ%mpartment, or the

back of the unper.siiagR [R5 SHRSHIL2Aesn Of he Siorags compartment, an ineffective volume

(dead volume) unlikely to be 53 used insidethe storage compartment can be uded effectively;

therefore, Q@ﬁt&r@h%@@@@@ﬂ@%@HH@M&E@Ond@i%ﬂ'&l%ﬁ?ﬁﬁkﬂg&g%ﬁqm?wﬁ?&t can be performed
an

without reducing the inner volume, hence the refrigerator 1 that can keep cle€anliness and freshness,
and furtheraniihcadaeggrinneiyebipeocal Rerbiainas: RINRIDHESPeG Al hshthe 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 tharappfdimatelysLesdmhsinee: therhackiie)thie spperiarrsectionief therear (especially the
sides of the back in the superior section of the rear) in the storage compartment (for example, the
refrigeratingpclomapétment2}00cHtbd drethesupperonostpaspeithe2b0refrigaratar 1 is difficult for a user

(especially a housewife, a child, or an elderly person,
10 possible to provide the refrigerator 1 that can effectively perform bacterial eradication

and humidification in the whole area inside of the storage compartment, wherein
freshness is retained, and which is capabie ofimproving the sheif 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 apparatus 200 are placed in a
superior section of a storage compartment (for example, the refrigerating compariment

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

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

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



etc who-is shorter than approximately 160 cm) to reach and use, and likely to become a void volume;
therefore, by providing the electrostatic atomizing apparatus 200 in proximity to the back of the
superior section in the upper shelf (for example, thé>back of the sides or the back of the center in the
superior section in the upper shelf) of the 15storage compartment (for example, the refrigerating
compartment 2) in the top shelf, the void volume (dead volume) unlikely to be used inside the storage
compartmefidgide Lsbgeeheapedylarmebitlctigsioutivheariar i idifivatibhscan be performed inside
the storage compartment without reducing the inner volume, and cleanliness and freshness can be

kept, hencd ¥R L ERBY it brai gt rVBR AT sFerein it Briséswibh2grstained, and which is

highly reliable and capable of improying the shelf life can be obtained. [0096]Further, by placing the
egf% 1%‘@“563% ﬂggﬁlfﬁe[ﬁécbﬁﬁ??ﬁgﬁ? bRt detked dipgardrsection in the rear

electrostati¢

inside the st%%e com%%%rtn%?nt, # is  possible to spray mist of nano-size particles efficiently in the
refrigerant, ¢ ¢ obtamed, . . . .

whole area'Inside the ref?lgera or (inside the storage compartment) only by installing one

clectiostati  AOIZING RRNRIEHS 200 ESRSSIA,I 5 PRSSLIE 1) spray mistto the refigerato

from the front surface er surface, and the both si s%lyl/‘?ormln openings%at can spray mist in

the front sugfacgehaguEnSHIPGERNGANG PAINRIHGS QLB ARIETAOR 6lfy, (BT example, in the

electrostatic atomizing apparatus 200 so that mist of hano-size 5 particles ffom the electrostatic
atomizing apparika2A0esatethRaak i aRROHMAeceRtalGaRPe sRraYEd frofLdhe both sides.

Additionally, it is possible to spray mist also to the approximate center of the refrigerator by forming the
front surface:openiagspast-bihdar. sprayingmisiiothefontsutfasce ((aged thepelsurface and the

lower surface of the cover 300 of the electrostatic atomizing apparatus 200. Thus, it is

of the rear wall and the side walls of the storage compartment, there is a need to

10 configure the walls to have thickness as thin as possible. Therefore, in the present
embodiment, in order to make the size of the cooling plate 210 in the length direction as
small as possible, the length in the depth direction (for example, the depth direction size
211L of the heat absorbing fin part 211 in Fig. 8) is reduced while the size in é vertical
direction (the upper and lower length direction in Fig. 8) or & horizontal direction (for

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

20 plate 210 smaller (thinner) than the length (for example, the size in the vertical length
direction in Fig. 8, or the width size 211K in Fig. 9) in the vertical direction (length
direction) or the horizontal direction (width direction), the size of the cooling plate 210
in the depth direction is made as small as possible. For example, ir 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



10possible to provide the refrigerator 1 that can effectively perform bacterial eradication and
humidification in the whole area inside of the stor\all\ge compartment, wherein freshness is retained, and
which is capable of improving the shelf life and lo fh cost can be obtained. [0097]Now, when
flammable or semi-flammable refrigerant (for example, 15hydrocarbon refrigerant (HC refrigerant),
etc., and for example, isobutane, etc.) that is flammable and heavier than air is used for refrigerant to
be used in & féfigalathsgieslidiresignirasehighelisirasatissivarziop pippains290 cinddischarge electrode
230 and the counter electrode 240 of the electrostatic atomizing apparatus 200 are placed in a

superior seCAOR 1A dfeclas s BHR A @B aRBRNS 20Mbthatioerarrg weiiasament 202) located in
the upper part (for example, the superior section of the storage compartment located in the uppermost
portion of t%)% ?]é(ﬁllﬁ%é;aigfrﬁlf‘g%bﬁ ?ilélﬂgtﬁ“g ?‘é‘#ﬁjé@ﬁﬁ’%‘ feakiree s s kst ammable refrigerant
does not fill,the, refrigerator, 1. to the electrostatic atomizing.apparatus 200 placed in the superior
section of t lée%ﬁ?gse%gtsg%ail aF ?tha%geél f’ﬁn(gsféﬁa%hng é%ﬁeéré%aam a%%ﬁrgﬁ? tg?ﬂﬁizf:oc?ﬁl the refrigerator

251 toshe glaggstals Alomie oaA0RAIRYS 09 PIRGEAN Uik aupeiar seclion ol he 55 refigerator 1

since the leaked flammable refrigerant is heavierthan air, and fills fhe fe rlgeralt]ocral_lL from the lower
part; therefgeepthigdefrigerator 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 ifgide) thewasktie panalh ade thairgat walliof the.side W%@?jgiggg mrsqr(ﬂggt sides of the

storage compartment, and housing the. electrostatic atomizing apparatus 200 inside the recession, the

inner volumesigaingy eatipdh, daektheuelasign dseanhanameksIoriisaase sihgethereRiign exists a limit to
the thickness of the rear wall and the side walls of the storage compartment, there is a need to
10configuresthgewaits] tortrasesd hibkmpassidsathincasspos sl refiene, dndhe Qeesent embodiment, in
order to make the size of the cooling plate 210 in the length direction as small as possible, the length
in thel Beptivitectios] toroeisnysteite deypthtdirdetionisized2i the phttioheatlahsakbing fin part 211 in
Fig. 8) is reduced while the size in a vertical direction (the upper and lower length direction in Fig. 8) or
a horizontafladﬁ?@é{fbmff?ﬁ“‘)ﬁng 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 5 | 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 tothe recession, and locating the heat absorbing fin part 211 inside the recession or
inside the storage compartment, it is only necessary to provide the cooling plate 210 of
the electrostatic atomizing apparatus 200 in the cooling air trunk in the direction fateral
to the recession wherein the electrostatic atomizing apparatus 200 is housed, and there is
no need to provide the heat dissipating fin part 212 in a manner to penetrate the partition
20 wall 51 in the rear of the storage compartment in the depth direction, hence assembly
and installation, etc. can be casily performed. In this case, the heat conducting part
213 should be provided in a manner to penetrate a heat insulating partition between the
recession and the cooling air trunk, and the heat absorbing fin part 211 and the heat
dissipating fin part 212 should be installed so as not to line in the depth direction of the

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



15example, 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 Réat absorbing fin part 211 in Fig. 8) in the
front-back direction (length direction) of at least one of the heat absorbing fm part 211 and the heat
dissipating fin part 212 in the cooling 20plate 210 smaller (thinner) than the length (for example, the
size in the VelfiEsat Nt itk etisnths Wig. @sobtkelinipliedibe Bt Kbsnrbigg 8) jrurthd Mertical direction
(length direction) or the horizontal direction (width d rect on), the size of the cooling plate 210 in the
depth directsiqe" Histierieedim alpid e demb rssmstinx Ampie, 302 eaddoheetrsuttisorbing fin part
211, since the depth direction size of the cooling plate 210 can be 25made small by making the width
direction si?&%ﬁ@qﬁﬁﬁ’e‘rﬁf?&@tﬁdeﬂf)‘fﬁl%m’@&ﬁ%héi%bthSG’m?‘fi]Ldgﬁ?HﬂPlW@ depth direction s ze of the
electrostatigﬁ';\etomizi?%a%g?ratus 00 can he made small, and the electrostatic atomizing apparatus
a

fipat n'¢al} 5%5f’§1ﬁ%&9%ﬁﬁI%W,lﬁvq??ﬁﬁh?&?ﬁ@fﬁﬂ&fﬁsﬂﬁ%é% size large and

200 that is compac? an

the degih deeilon sz S0l 130 1 gt issoaing, i art 212, e depih drection size can Sbe

made small, an efectrostatic atomizing apparat atis's WA &N be obtained.

[0099]Whe@lﬁ%@écg&tﬁﬁﬁé’ﬁégﬁQb%rrﬁﬁﬂ%?é? B{Q‘fiﬂ%ﬂcjr@. the partition wall 51 (heat insulating wall) in

the rear surface or the side surfaces of t orage compartment in the refrigerator 1 (in a case

wherein sugit @3 a rasession thakoausesAhledsL armr gk on LANAIRL g slsgirostatic 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 #ps@ssion0 yasingealipastacnakt et @wholg) %&lﬁ@%ﬁ?&%‘:ﬁ@@@ﬂ?mg apparatus 200

so as to be housed in the recession in the partition wall 51 that is placed lateral to the recession,

locating thehagatseissipating tanparippli2iaftheicasling-plager201Bsidasthe £aling air trunk lateral 15to
the recession, and locating the heat absorbing fin part 211 inside the recession or inside the storage

compHtmetitcitiésl eppfimeeessaryplpnovidecthechaskingiplaieiZibaftharelestestatic atomizing
apparatus 200 in the cooling air trunk in the direction lateral to the recession wherein the electrostatic
atomizing appatdites 200 is housed, and there is no need to provide the heat dissipating fin part 212 in

a manner to penetrate the partition
[0101]  (Second electrostatic atomizing apparatus)

Now, an alternative configuration example of the electrostatic atomizing

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

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

20 view of the electrostatic atomizing apparatus 200 which illustrates a cross-section K-K.
of the electrostatic atomizing apparatus 200 as shown in Fig. 14, describing the
embodiment of the present invention, Fig. 16 is a sectional view of the electrostatic
atomizing apparatus 200 which illustrates a cross-section M-M of the electrostatic
atomizing apparatus 200 as shown in Fig. 14, describing the embodiment of the present

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



20wall 51 in the rear of the storage compartment in the depth direction, hence assembly and
installation, etc. can be easily performed. In this case, the heat conducting part 213 should be provided
in a manner to penetrate a heat insulating partitior? etween the recession and the cooling air trunk,
and the heat absorbing fin part 211 and the heat dissipating fin part 212 should be installed so as not
to line in the depth direction of the 25refrigerator 1, but to line in the width direction (right and left
direction) offthddes7nEiFigleraRstatis HpintasPmHa s sersoiinegfrephadintens ¢fabe absorbing fin part
211), the heat dissipating fin plate (the heat dissipating fin part 212), and the heat conducting part 213
can be instBifed Y YHkkiRy tﬁ%elmﬁégﬁﬁ Hfervisichlafive siBienswifectdirorthe cool air in the
air trunk) Iofngﬁg as to iEclgease the heat transmission area, 5and by making the lengths in the depth
direction (forex T?‘?’E‘f’ée HGTERT RS GFF S99 1K direction of the heat absorbing fin part 211) short.

[0100]The IS é cribed for the case of applying the electrostatic atomizing apparatus 200 to the
rﬁﬂ%\%/ﬁ gﬂit é?%%&?bﬁe {5 eémmm%&{mg%ﬁ?ﬁ?ﬁ%‘é% R FrEEHPinvention can be

refrigerato ereas stafic atomizing app

applieq nol AR N FRIGARRE EHiPlI R 92%&&%%%% L ppliance and an appliance, etc

such as an air conditioner, an air purifier, a humidifier, etc. econd-elecftrostatic atomizing

apparatus),ng ndVouh A ARV CoRliguatiancxample A1dne lGREPFRISAIRIZINg apparatus

200 will be described. Fig. 12 is an exploded perspective view of an
in the electrode holding part 220 so as to form a predetermined clearance (the clearance

similar to the clearance F in Fig, 8). The discharge electrode 230 in an approximately
T-shape s formed together by the main body part 232 in a parallelepiped (quadrangular

10 prism) 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

15 approximately right angle with respect to the axial direction, and is formed of foam
metat 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 protfusion part 231 has only to be
provided from the middle of the main body part 232 in the axial direction in a manner to

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

25  protrusion parts 231 may be provided.



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 describing the embodime¥t 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 which illustrates a
cross-sectiGft &K of tpis: dfetivvatinitiatdnibingadippetanas 200 dsishbwheigerigeitetiedescribing the
embodiment of the present invention, Fig. 16 is a sectional view of the electrostatic atomizing
apparatus %@)%ﬁ?c%“iﬂ@s‘ﬁé@e@%@%@@@%@fiﬁﬁ’MW@fQ%@@éﬁé%*é@@sa@r?ﬁ%ing apparatus 200 as

ribing the embadiment of the present 25invention, and Fig. 17 is a diagram for

‘shown in Fig. 14, desc _

describing E‘@% TS RN At A Saetesia IR AL X Inamaddiediostadié atomizing apparatus
200, descriping the embodiment of t sent invention, The same signs are assigned to the similar
parts as in %fﬁ%fstf‘]?%%eggh %ﬁ[g? T%r%%ggg}%g%QS%ﬁM%Pé18%&&%@[6?6?}% diagrams, the

electrostatigatomizing ap s.200, consists e 5 dis e electrqde 230, the counter electrode
240 and the ele(r:ﬁ[}lrode hof{g'%l{ga %ié?tn gg ?%%118 ?E)ee%gs?‘éﬁg(rigg gleaégrgreu%% HhtFiHE counter electrode

240 are howsos RALABIEAR B 1e ARCIAN MOIINL AR 320,50 28 001 A predetermined

clearance (the clearance similar to the clearance F in Fig, 8). T ischarge electrode 230 in an

approximatelyifcs haprigifouneestoaethsar Rythe Mainbady RArL23pH adatalelepiped (quadrangular

10prism) shape with an elongated shape in an axial direction of a cross-section surface of an

approximatelyyreetangle (05 pRaRReximatelyquadranalemand har@ppsien part 231 ina
parallelepiped shape (or a pyramid shape) having a cross-section surface in an approximately

rectangle (sircaterap pdestiaddteheauadsanglegamdhixh isquovideghfromamiddie.of the main body part 232
in the axial direction in a manner to protrude at an 15approximately right angle with respect to the axial
directién, asmidbtioHriedish ibami fratat Suckh dstatamiedrin Theidaindaadypat@a2 of the discharge
electrode 230 may be in a columnar shape in an elongated shape (a long shape in the axial direction)
with an apsfésipheteljeirinl drearpssns et tiorer armpihendrtir tisioriopartt@3difyas oifyito be provided from

the middle of the main body part 232 in the axial direction in a manner to
ratio is too large, the intensity gets too low). Further, it is preferable that the thickness

X4 of the main body part 232 and X6 of the protrusion part 231 are within a range of
approximately 1.5 to 4 mm since water can be supplied to the protrusion part 231 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,
X3is4to7mm, X4is 1.5to 4 mm, X515 3 to 7 mm, and X61is 1.5t0 4 mm. The
discharge electrode 230 in the approximately T-shape can be produced by cutting seated
20 foam metal such as titanium, etc. with a thickness of approximately 1.5 to 4 mm by a
press working or a laser processing, etc.
[0104]  As shown above, the discharge electrode 230 is formed of foam metal having
a three-dimensional net structure, consisting of the main body part 232 in the
approximately parallelepiped shape or the approximately columnar shape which is

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



20protrude at the approximately right angle with respect to the axial direction, and may be in a
columnar shape (or a conical shape) with a cross-section surface in an approximately circular shape
(or an approximately circular shape). That is, the ;ﬁ%trusion part 231 may be formed in a conical shape
or a pyramid shape, which gets thinner toward the direction of the counter electrode 240. Additionally,
one or plural 25protrusion parts 231 may be provided. 59 [0103]Here, as shown in Fig. 12, the main
body part 2528 \reerlsdaes ge thtetnaepatviasicelchtpnwhish rriaidr dotiothof X2, a width of X3 and
a thickness of X4. Further, the protrusion part 231 has a protrusion length of XI, a width of X5 and a
thickness JFREPALTIRYIDRS BRThE MiklifeBHi SEFCOSRIORSA Gisr RIAIRE RN GENX| Sof the protrusion
part 231, and divided by X1 (the ratio of X2 against X1) is preferable when the ratio is

he ratio of X2 INST
equal to or?%ggeetf’ tﬁ%ﬁxﬁa’tﬁf%aﬂ’éf) SPSPERARS RS G ERhR Fehonist phardsable, and thither, an
amount of water supply fr he main bo art 232 to the protrusio rt 231 js large, and a time for
water supp%ng%noﬁe%s)ﬁglr %grflgé% ?%g%bqy%\éh%%éé% Ko éfr‘}g’ieﬁ'f%ﬁfgfﬂ%e%g B0 to or larger than
6 and 10e t r 5 si it is.well balanged in consideration of processing efficiency,
intensi%y, t%g%rf%%ﬁ%%cﬁ%%é%@%%ﬁ%%ﬁ@#ﬁ% c?rs\l/lvrgef(é? %u%%f?é‘l?eﬁ%syrg 10 %2 00 large, the

intensity Ga(5 a0 v FiaElis PrGIETAbIS.0ab e iRkess Xd gLingmaig pody 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 protrusignagrba81in ad sshewditehncaniiar adienduasehetierpraeessing efficiency, a

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

present emiapdisent; dhis-appraxnaiaissel haduicdso 4R hmiMmhodldsaSi10 80 mm, X3 is 4 to 7 mm,
X4is 1.5to 4 nun, X5is 3to 7 mm, and X6 is 1.5 to 4 mm. The discharge electrode 230 in the

approxima{éhpT}shdpeicaniberpraducediipteditingspates 20fdam metadisweldasttanium, etc. with a
thickness of approximately 1.5 to 4 mm by a press working or a laser processing, etc.
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 approximate center in the axial direction) of the main body part 232, the
main body part is divided into two (for example, the first main body part 237 and the
second main body part 238) with respect to 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 sprayiﬁg mist, and spray mist stably, Furthermore, even
when either (for example, the first main body part 237) of the first main body part 237
20 or the second main body part 238 does not function due to clogging and so on, the other
part (the other) (for example, the second main body part 238) can supply water to the
protrusion part 231, hence it is possible to supply water stably to the protrusion part 231
over long periods, and to obtain the electrostatic atomizing apparatus 200 (the mist
spraying apparatus) which is capable of stably spraying mist over long periods and

25 highly reliable.



[0104]As shown above, the discharge electrode 230 is formed of foam metal having a
three-dimensional net structure, consisting of the main body part 232 inthe  approximately
parallelepiped shape or the approximately columnét shape which is 25elongated in the axial direction,
and the protrusion part 231 in the approximately 60 parallelepiped shape or the approximately conical
shape which protrudes from the middle of the main body part 232 in the axial direction toward the
approximat@iffight dnghsndethdeaiistatiattioiziot trparidin BBdyobaies282iantheehiclels shorter than the
length of the main body part 232 in the axial direction and is integrally formed with the 5main body part
232, wherefoRFatESIReian T ¢ thdbs ilissba &t tistivdaR BWodyisaawesz desupdsittd by capillary action.

Thus, it is possible to increase the surface area of the main bod%/ part 232, and much water can be

supplied to AL HPORSEiBHS A S inieLipaRtY Zetibiarbirived Atd ity frtedsurface of the main
body part 232. [0105]Eurther, when water is supplied by capillary action from the main body part
10232 to tﬁg)iﬁlbkééggfgozr#j%fa fﬁiea\{é%ﬁt‘lﬁ 0 eﬁé‘fﬁ%@%ﬁ%ﬁé&%@o ﬂ%d&ﬁfé%ﬁlﬁ?tfﬂ ¢&linter electrode
240, sipce the protrusio rt, 231 is provided from middle in the axial direction (an approximate
centerli?n th%ea%(%g %fr%%#é% ec%ft aél(r%g?rgv ot mﬁgr %télg,mi gﬁ%ﬁﬂ)ﬁ%&?eﬁ%ﬁ iS Cllt(/lfded into two (for

example, g fshimaipRady Raded hathing.aecond A Rody %qgéa@, fith.fespect to a protrusion

position of the protrusion part 15231, water can be supplied by capillary action to the protrusion part

231 from twipariad Betisifesiof thecBrofsiRRParh ek ehiRedirshoginfody part 237 and the

second main body part 238; therefore, it is possible to supply much water to the protrusion part 231,

increase themimesot of SprANERGHRISip ARG &R mish stalidurhesmnergeeven when either (for
example, the first main body part 237) of the first main body part 237 200r the second main body part

238 does natdtoatidnadie fo clpggigsand seoridhsaines peiistthemtlaen{fesexample, the second
main body part 238) can supply water to the protrusion part 231, hence it is possible to supply water
stablyl fo theprdtaisionpartefiioveirlfng periodsi@nd:to etotaishelélsticestatia, atomizing apparatus
200 (the mist spraying apparatus) which is capable of stably spraying mist over long periods and
easy and compact assembly of the electrostatic atomizing apparatus 200 (the kit
component) is achieved, and easy installation of the electrostatic atomizing apparatus
200 (the kit component) to the wall surface or the chassis is possible.
[0107]  Now, in the present embodiment, the discharge electrode 230 (for example,
I5  both of the main body part 232 and the protrusion part 231, or only the main body part
232} is formed of foam metal having a three-dimensional net structure, including the
main body part 232 in the approximately 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
20 approximately pyramid shape or the approximately conical shape which protrudes from
the middle of the main body part 232 in the axial direction toward the approximately
right angle to the axial direction, and which is shorter than the length of the main body
part 232 in the axial direction, and is integrally formed with the main body part 232,

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

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



-

25highly reliable. 61 [0106]Further, the electrostatic atomizing apparatus 200 includes a fixing means
260 (a pressing means) whereby the discharge electrode 230 or the counter electrode 240 that is
housed in the electrode holding part 220 is secure@4o and held by the electrode holding part 220, and
at least the electrode holding part 220, the discharge electrode 230, 5the counter electrode 240 and
the fixing means 260 are integrally formed to be a kit component, which is installed in a wall surface
(for examptE2tehs iR andy #ig rdar et e Praiviwebip s laster)tofat steregyeldompartment in the
case of the refrigerator 1. Further, in an appliance such as an air conditioner, since the electrostatic
atomizing aPpARIES B0 K BrovieaEbidd o sy atbwithadhs s dietienof a filter with
respect to ellir f!&vgzzoffatg indoo% Lénit, etc, installed inside a room, easy and compact assembly of the
electrostati A tomizitg XpBATRRIS IR (e kiPRITRBSHETBIRS S A Be Szt edisinstallation of the
electrostatic atomizin aratu 0 (t it component) to the wall surface oy the chassis is possible.
[0107]Now. In t Seloﬁlrggsrgfﬁ%lriﬁ I%E?Zﬁg'e%%q%%gé%:c né%gtgoe ecﬁ%&g%ﬁffk’oﬁ%%ﬁﬁp%? 15both of the main

body part @%&%@%mﬁpgmggr& pIcYm eg% (l?(ﬁh}%%%@%%ggga%é% g% .is formed of foam metal

having a three-dimensional net structure, Inc e main body p iff the approximately

parallelepipgeshane,orthe ARPLPIMAlBlY, cRlumBrFshane which s.alangated in the axial direction,

and the protrusion part 231 in the approximately parallelepiped shape, the approximately columnar
shape, the eapprAXimAtRlY Pyramithshapeer 1Be appoximalely conical sharshich protrudes from

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

axial directitiay apdaxhiak Bsherteddhanthetangtb-ehinemain Hedypat 232inthe,@xial direction, and
is integrally formed with the main body part 232, whereto water attaching to the surface of the main

body part 282¢i& ZupHlibeliytwajoitl anyt. 2 5adtivinthitgudiethie: insiddiefcthe maimbodyrpart 232, wherein
the axial direction length
10 the main body part 232 is too short with respect to the length X1 of the protrusion part,
the amount of water supplied from the main body part 232 is too small, or the time it
takes for water to be supplied to the tip section of the protrusiqn part is too long, and it
takes too much time fo 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]  Itis 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 capillary action
to the tip section of the protrusion part 231 as much as possible, it is preferable to

increase the axial direction length so as to increase the upper surface area as much as

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



62 X2 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 length X1 of the protrusion part. When the axial direction length X2 of the main body
part 232 is too long with respect to the length X1 dtihe protrusion part, the main body part 232
becomes too narrow and poorly balanced, the 5processing accuracy of which is worsened, and
further, can be damaged during processing or at the time of assembly, etc.; therefore, it is recognized
that the axigiéireEisriddgeh Xrdfetheneralirisauelzipble X herato:preferd B/ beretieml to or smaller
than approximate 20 times (desirably equal to or smaller than approximate 15 times) the length X1 of
the protrusibH ParttAdBitRTHANY PRRseht B s aidesisiscngine2oing B@esdebody part 232 is too
short with ;%Sp ct to the length X1 of the protrusion part, the amount of water supplied from the main

body part 242 858 YHBIPSr i I ita kLR are it BEStablnitat baretipsisction of the
protrusion part.is.too long, and it takes too much time_to spray mist; therefore, the axial direction length
X2 of the gﬁljt?(%d?eﬁélr by i ér%’fghr%?\?%gxél%tf infakly g&ﬁ'&f’ﬁi‘lg’r }’é[?’f;’éf}}ﬁwan 4 times the length

15X1 of the pr [ ..[Q1O8]It is be e[ewhe the mai ody par 232.is,in a parallelepiped shape
since gmoeﬁﬁtﬁé}g%%%gg })r]iL%%g %%%’t?ov gaﬁ;olﬁﬁaﬁg;% Saa Prgi‘g{f’sbﬁeq\%% Shg fﬁ%mp%osﬁiﬁ ATls settled at the
time of instadationand fhghat.it-i% belienwhen e daldirsstiondength, X2.of he main body part 232

is sufficiently greater than the protrusion length X1 of the 20protrusion part 231. Since it is preferable

that the maig-haehe0al: 232 recaiugs,uatel gﬁ@aeipgﬁégegﬁﬁ%@ %%Qﬁa%@%%@%%‘ﬁ’ater means by the

upper surface efficiently and supplies water attaching to the upper surface through the inner part by
capillary aclienitetthe figisection 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 Eurtedehgraatesnihast thethickiessa44 S0 dhaldhe-tppey B3 surface area is large.

Further, since it is preferable that the protrusion part 231 supplies water to the tip section opposed to
the cdlinteredebttnpde tirwartinhe asughorkeasodogsibiecthersivosterithe protiusian:paidc?31 is, the better,
and it is preferable that the protrusion
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



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 counter electrode 240, -
and the processing becomes difficult, hence it is ré¢bgnized that the protrusion part 231 should
preferably be approximately equal to or smaller than 7 mm. [0109]Further, the tip section of the
protrusion part 231 should preferably narrow 10 and sharpen toward the counter electrode 240 since
ozone at a feydeiibardeenmsttbdfisced plirandodipcamiss ehepateddneaffiigngy & voltage to the tip
section even in a state without water (non-water supply state), and bacterial eradication and
deodorizing &ffePEERPIY BbwAie sLrahdlsHo el prisférdbipelei? to iy amitishmpertior a conical shape
Now, when the protrusion part is formed in a pyramid shape or a conical shape, and the tip 15section
of the protrasidh PEFt 3% HRFTY SRtH & rmaY Fiar RswWRoHRFdhahendnasriRe Bmanter electrode 240,

by applying a vpltage to between the discharge electrode 230 and the counter electrode 240 all the
time duringv(?ﬁ%gr}aﬁ%lr?%’fté?‘%lgé‘ﬁﬁg?‘nscgq?rpé%ﬁQ%ﬁwa@f Wit P WRABIR Wiz eeliss: section of the

protrusg'onB 1231 the refrigeratar,| or a home electrical appliance such as an air conditioner that can
perform deo%goriﬁﬁan and 2 aé?g%%fg?%%%ﬁ%%e‘égﬁrﬁlg B%)Fagl)%sén§§fn RSt BHZOME can be sprayed

even in a cgse.OLiatk A WAISh SRRl 0w, i fest ialel means, [01401In ine present embodiment,

. - J er
in a case wherein the sizes (widths or thicknesses, etc.) or the Cross-section areas of the external

shapes of ih:maRAodHL eszANRHbe RPUHSORAR. A5 3 BARIRKIMAlElythe same. when (he

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

equal to orcBéusmatter tham20rines thelangth ﬁbﬂ%ﬁ@iﬁé%&i&ﬁkﬁ%%ﬂﬁ%ﬁﬁﬁcesg“9 efficiency is

better, an amount of water supply from the main body part 232 to the protrusion part 231 is great, and

time for waied supplyhavibe sboraaedcNgwhimacase@be lutnes-whichisdarganthan 20 times, the
main body part 232 is too long in the axial direction, 5 hence the main body part 232 can be damaged
duringbrocessidigectiaaimaded dtctheitimelppassaininty;lapehasRaerelinbilifylatpeaddition, 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 dléettcaeo30 pgeaitalbribrealiendunt20ftivataths ety t6 tiepprotsusiearpzat 231 is small

Desirably, it is preferable when it is within the range of equal to or larger than 6 times
but equal to or smalley 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 fime,
15 water can be stably s.upplied 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 a metallic porous body having a three-dimensional
20 pet structure like a sponge, th‘;: 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
£2m 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"



and a case wherein water lacks occurs, and mist cannot be stably sprayed; therefore, the 10 axial
direction length of the main body part 232 should preferably be equal to or larger than 4 times but
equal to or smaller than 20 times the length of the @?otrusion 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 Pt P31lsee) sHeretfman BEngrater bage bostably simpplibado tesipgotrusidmpart 231, and a
sprayed amount of nano-size mist can be increased in a case of applying a voltage to the discharge
electrode 23WLH tHasedtfter @16 Shroae' P40 olage Wnbrieadresedt ensbbinverblsince foam metal such
- as titanium, etc. is used for the discharge electrode 230, which is a metallic porous body having a
three-dimeRETSHAT %ﬁéﬁ‘%‘iﬁﬂm‘?}iké‘g sttge’ MR it sleqitel BHSBRSESA inside the metal is
approximatglécz) to 5t 1']imlc?)s,g Itarg?e[ han that of what is not foam metal, capillary force is larger than that
in sintered THBtAL Blectrical fesistanee g léeﬁ%ﬂ]&f?ﬁg‘fﬁﬁﬁzfﬁt.ﬂ?éyﬂdﬁgf@i’?tﬁﬁ%aéﬁ?j small so that
electrigity ¢ iciently,applied.to water as a conductive material; therefore, the foam metal can
cond u?t ele%{gﬁ?:]?tty% a]!glrgrﬁfo&r%d rcggﬁfg?ﬁgr‘% %jag%%l}gml}%n\?ﬁiﬁeiéxrﬁ% Séeké’ia]fricélllrrteglisiglﬁ%e (the electrical

resistance 5 ARRIGIMALRA K212 45 3T BcAIG S AR 20 fenerate a large amount of mist
\

wherein setting, etc. of an applied voltage is easy and the applied voltage cart be made small, and it is

possible to genetaie: nRR0Ae fpistayiaikand srsilnAmalrialwith slsqisal ggistance of

approximately |1 0-8 to 104 am can readily conduct electricity, can generate a large 5 amount of mist,
and can pesfesieg@eneration of nano-size mist stably. Further, since the electrical resistance is small
and electricity can be readily conducted, a low-power electrostatic atomizing apparatus whereto a high

voltage carihedieadifieeppliad pesheabitdined;, [0 il erairibeprrssahembodiment, the foam
metal such as titanium with pore 10diameters of between 10 and 800 gm, and a voidage of between

60 and’90 %remetrisliseddor themSthangeaatectrode23bcThefoananmetalhas. sramatically larger
clogging resistance against foreign matter than a ceramic, etc. with small pore diameters of 0.1 to 3
gm, which isesdefcheninsbesde lsbenpednadér caheeastabir Suppliedaddctiis protrusionmart

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

15 clogging occurs is increased when the pore diameters are smaller than 10 pm, the pore
diameters shouid 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 um, the pore diameters should preferably be
equal to or smaller than 800 pm. In addition, since the larger the voidage (porosity) s,

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

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



231 from the main body part 232 over long periods of time. Since the risk that 15clogging occurs is
increased when the pore diameters are smaller than 10 gm, the pore diameters should preferably be
equal to or larger than 10 gm. Further, since Waterﬁéroplets get large and an amount of generated
nano-size mist is reduced when the pore diameters are too much larger than 800 gm, the pore
diameters should preferably be equal to or smaller than 800 gm. In addition, since the larger the
voidage (pSrESREYaalzotHa S REe Metehsitetal iuhSidreg isprafefabie -t the voidage is large in a
case of using in the electrostatic atomizing apparatus 200. Since the foam metal of metallic porous
body with £IRREERAFEFSRSRIPHLE structure such as titanium with a high voidage of between
approximan@lx 0 and.90 %, eﬁc. 'E?Lésed in E}Ile present embodiment, different from a conventional
ceramic or Sihteted MERTETRMT LUBITSH Br GG sdbr RSP R an B {¥&more water can be

retained insigleltheffoam metal.compa{](lad to the 66 con en%%al §%{L§[c or sintered metal, etc. Thus, a
i

1 T
large amount. A R eSS RN P ISV BREP it the foam metal used

for the5discg§£ ﬁxﬁ@&ﬁ%ﬂ%%ﬁ%ﬂ}@%’ﬁ[@?j&%@%@{éﬁ {Vqéﬁeb;e% a?/ﬁae@gigpbia ‘}{he pore diameters and

stable, and fufther has high 5clogging resistance, and preferably, Toam metal with pore diameters of

between anpiaximalel ROANSINHPMa ANG@xoitaas T hiaherihan It Priyegual of lower than 80

A is desirable. Further, since stiffness and intensity of the discharge electrode 230 increase by using

foam metalieftitaniunuéardhe. dischasgeirlestiona 2@ i Rlsctrical weatalfdye tgapplication of a

voltage can be reduced, attrition resistance against fine 10vibration during operation of the refrigerator
1 or an air conditienernsanibe inereaserhailangpesiad afsusads sagdedpossikie:@pd reliability is

enhanced. Furthermore, by using

wear, etc. due to application of a voltage can be reduced, attrition resistance against fine

10 vibration during operation of the refrigerator | or an air conditioner can be increased, a
long period of use is made possible, and reliability is enhanced. Furthermore, by using
titanium for the discharge electrode.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 penerated ozone can be reduced in comparison with a case of using a ceramic material
for an electrode, and the electrostatic atomizing apparatus 200 that is safety and capable
of generating an appropriate amount of ozone can be provided. Additionally, in a case
of using titanium as foam metal for the discharge electrode 230, by performing
oxidation treatment, hydrophilia is increased, water on the surface of the main body part

20 232 can be readily absorbed by capillary action, and water can be stably supplied to the
protrusion part 231, which makes it possible to spray nano-size mist stably for a 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 quadrangular



titanium for the discharge electrode 230, the amount of generated ozone by corona discharge at the
time of voltage application can be reduced by resolving the ozone by reduction action; therefore,
adverse effect on a human body due to too large gMount of 15generated 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. AdEiiehkly ifrfureesie Brusiionarmardds faiin snatan ffitthendisoliergerelectrode 230, by
perfonning oxidation treatment, hydrophilia is increased, water on the surface of the main body part
20232 can bt (BAHISBESAREF B e dpfiar) abtibe crmersrrier gune Saknsedisplied to the protrusion
part 231, which makes it pgassible to spray nano-size mist stably for a long period of time. [0114]The
counter e|et&?(%%“%%liE%ﬁ%%i&%ﬁ?ﬁ%ﬁﬁ%&a@%wﬁ&@& BIEAFAABRT IR the tip section of the

protrusion part. 231 of the discharge electrode 230 (similarly as in 25Fig. 8), and the counter electrode
opening pa%?%ﬁinggﬁlalﬁhgg%r%%g%lat%qlﬁnaeﬁg?fr%lf?gﬁ I%ée"%%gt%%&é h RANS rEYBIFhEAFPHSe position opposed
to the tip segti f the pratrusi in.the discharge electrode 230. Now, the cross-section
shapegof tf?é%%psagg%% oéfq&%éil?;#%trfgl?s{%%%ﬂaﬁl Gﬁ"ﬁ? the (%%%T]ar %reglea e%\?gagr%}ﬁ%ﬁi% an approximately
cuadrangulp 4306 ARIS RLRISL AISRLAE ARGIIN RALAF 1 g cpypler electrode 5230 is an

opening in an approximately quadrangular shape larger than the approximately quadrangular shape of

the tip sectigp@idbeprotiusioeRatk-23kinrhe sissharae-alacliare 230, e sross-gectional shape of

the tip section of the protrusion part 231 in the discharge electrode 230 may be in an approximately

circular shapedianditelopeniogsshapeefiihe epuoienalackode.PRapingmank 24dinthe counter
electrode 240 may be 10an approximately the similar shape as the cross-sectional shape (or an

outside diashgterSihape)oftbiectipdagiamebine2pr ot tisioruparteR3kdaethe disgange electrode 230, in
which case the opening shape may be an opening in a shape larger than the cross-sectional shape (or
the olifsideadienpretemstehpdy oithe tipsestite obthecpriotrisiongartA3indthdaiseharge electrode 230;
or the opening shape of the counter electrode 150pening part 241 in the counter electrode 240 may be
different fréhfRRECEFas EPsEtiohal Slsapeirisiothpas ddide iativcherzsvippapdf 1@, fip section of the
protrusion part 231 in the discharge electrode 230, in which case the tip section of the protrusion part
231 in the dRih&ATR BFebTBHE Sapemay eahcamitainitssrpple aidieross-sectional shape (or the

outside diameter shap?) is the aﬁproximately uadrangle), and the opening shape of 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 quadrangle), and the opening shape of the
20 counter electrode opening part 241 in the counter electrode 240 may be.an opening in a
circular shape larger than the cross-sectional shape of the protrusion part.
[0115]  The electrode hoiding part 220 consists of the electrode housing part 225 that
houses, holds and secures the main body part 232 of the discharge electrode 230, and a
counter electrode housing part 223 provided so as to protrude from a middle (an

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



20counter electrode opening part 241 in the counter electrode 240 may be an ope ng in a circular
shape larger than the cross-sectional shape of thepprotrusion part. [0115]The electrode holding part
220 consists of the electrode housing part 225 tha Bouses, holds and secures the main body part 232
of the discharge electrode 230, and a counter electrode housing part 223 provided so as to protrude
from a middle (an 25approximate center) of the electrode housing part 225 in the axial direction
 (longitudinafreBiograditn) knaetiad holidsdhcanartoldstrrieddtefbtetindde@40. The discharge
electrode 230 is provided so that the protrusion part 231 protruding from the main body part 232 in the
discharge SIEEHOH25Y Fovidsd 1A e RIGEEBHRRGEEIRY PartodB s ide s HitdadE counter electrode
housing part 2%% via g_n(gtc part 22§)§uch s an 5 opening hole or a notch formed in a partition wall
between thBeBI&et BdEHEUSHE A58 il ecddt Hier el e HBa8fThBart 223. Now, if the

cooling plate 1% is.the éeed-watef meqn , there is azgﬁssibilig hat an electrical current is discharged
s o

between th® Neat absor ing %Prtlef)gr wil @H&S%H%Pr%%m o8y p: SM&EARrge electrode 230

when the main,hod part 23R ISl 3 sialEyales diaets,ars atached to the 10upper surface of

the main body part 232 n the discharge electro erefore, in this case PETS necessary to form

a n opening oy A NAICH Bl é&@&§MHsﬁﬁéﬁl§rﬂi§9r arﬁ§%j@f"ﬁle cooling plate 210 is the

feed-water means, there_is a possibility that an electrical current is discharged between
the heat absorbing 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 droplets are attached to the

10. upper surface of the main body part 232 in the discharge electrode 230; therefore, in this
case, it is necessary to form an opening or a notch, ete. (not shown in the diagrams) in a
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 s, 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 eif;ctrode 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 aécumulating 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



bottom surface or side surface s in the electrode holding part 220 to prevent water supplied from the
feed- a e eans from accumulating inside the electrode holding part 220. 15[0116]That is, by forming a
notch or an opening in the electrode holding part 299 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 thelefsE satguraectiddeoDBe hnatrbsseiinaiie paria lhouligait 282 ohtkepdischarge 20
electrode 230 is held by the electrode holding part 220, even when a voltage is applied to between the

discharge eRs@iboARIIBDUITHRE Lertivs Bfé Blro Herovprfede pobsiprintbagdsenen?ivater from

accumulatiqgein.the maE] boﬂ{?part 232 in the disphar%%electrode 230 held by the electrode holding
part 220, ahd Brévant SR SR LirieR Lerrsit Frorrbiif deerdhsBesrhs tRedigiharge electrode 230 to

the heat absorbin t (the heat 25absotbing fin part 211) in the cooling plate 210. Here, as for the
clearance f‘gg%gé%gé’ég hias 8\%%? @ﬁn ﬁ‘r’f’ﬁgge5 EETV Brhischase ﬁlr?gg?gﬁ@ﬁﬁlﬁa‘ﬁsﬁll, which is the

water supply,means and the di rge_electrode.230 (the upper surface of the main body part 232),
thereis a possiblility t%a%an%%?z%}lagg% gﬁ‘?{regﬁttlgse gisé%har aee%ct{)%egfs?/e%{r)\ Btﬁget%\ﬁ%%ﬁd surface 211Y of the

neat absorhiog, kPAN Rk SRCIAIGR RSP 23011 A fase Suherel a voliage is appled t

between the discharge electrode 230 and the counter &électro e 240 Water roplets are in a state of

being attacheshinhasurigos of ik ischadelestodn 2 heielafee inpgpessary to maintain a
Cle

clearance wherein electric discharge does not occur, and the predetermine arance Z should

preferably ba@ﬂuaism@gd@@@hﬁﬂa&ér,mmtﬂﬂ%é@%ﬁm%eé%@y%%ﬁlﬁ%@gﬁyhmdmg part 224
such as a notch, a concave portion, etc. that holds a step portion 245 of the counter electrode 240 is

formed in the «pahtemdiegtrablen Housing part 225. Additionally, a counter electrode conducting part 246
consisting of a hole and so on whereto a power wire or a wire lead is connected to apply current is
formedin thd Eduntdivefecttbd eoRuir elndrtide bduntepeicttade: hbeangduciingnpars 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 éRiEgBdE-2bat adyasirriotiopaf2gzhispressettagainst@indormed in the

counter electrode housing part 225.  Additionally, a counter electrode conducting part
246 consisting of a hole and so oa}.whereto a power wire or a wire lead is connected to -
apply current is formed in the counter electrode 240, and the counter electrode

IS5 conducting part 246 is connected 1o 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 js pressed against and
secured to the electrode housing part 2235 by the fixing means 260 (the pressing means)
via a conducting member 280 in a state where the main body part 232 is housed in and

20 held by the electrode housing part 225, and the protrusion part 231 is housed in the
counter electrode housing part 223.  In the conducting member 280 (an electrode
conducting raeans), 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



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 par?@Bl 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 thePragéisg rahp Ee T hsirispens amob e dyip s BZawhentcit isibridssed by the fixing means
260 (the pressing 25means, or the pressing member), an electrode conducting means conducting part
286 70 conSEniHIePHBIE SRSt A0snamiviee slegrvre st stsbyimaessd with the high-voltage

power supply part 250 to apply an electrical current, and so on, are provided. The electrode
conducting Ogé%ﬁg'co%&@ﬁﬁ&ﬂ%??%t%%@%??@éﬁﬁﬁﬁw?éﬁPleffﬁ@&@&H%e electrode 230 by

the high-voltage power supply part 250 via the Spower wire or the wire lead, etc. Here, the conducting
member 280 nenéq s%n%ﬁgggg%eﬁgeﬁgeo %ﬁé’@’ﬁ@l \gé‘éo B RetiPBy Wﬁé&&%@%ns 260 (the

pressing mea0s), 4R RAESBIAAIE I condlycing memben 280, ias 3 apring property and is i

such a shape that a voltage can be applied to the discharge electro Sy y interleaving the main

body part 2324y A SRIRASYCE-om m'}%@d@gl AR AEYRY HIBALGITNS fiXing means 260 (the

pressing means, or the pressing member) is in a container shape, co astn%gmg?lés ‘opening portion 266

(see Fig. 14)dormeactin@RotonhsusiRee A Aeaide SHifRce) e aiode RIS sing gortion 265 formed

in the bottom surface (or a side surface) that presses the discharge electrode 230 against the side of

the electrodethplding pask22Q4wsn ppove:and belds-the dischrros sleaieds 230,01 that 15prevents
the discharge electrode 230 from moving upward, a slant part 264 (see Fig. 13) that slants toward a

center directiomtfedpptine2dlitsidessihasotocr@ori veidatiarsuapliedtam) the water supply means
provided above (directly above) and supply water to the main body part 232 of the discharge electrode
230 efficientlyl ¥ conlthedimigamerbapidssingspart262. (sebdiges43) foenied) ik the bottom surface (or
the side surface) that 20presses to the side of the electrode holding part 220 and secures the main
body part Zyptainer shape, consisting of an opening portion 266 (see Fig. 14) formed in a bottom
surface (or a side surface), an electrode pressing portion 265 formed in the bottom
surface (or a side surface) that presses the discharge electrode 230 against the side of the
electrode holding part 220 from above and holds the discharge electrode 230, or that
15 prevents the discharge electrode 230 from moving upward, a slant part 264 (see Fig. 13)
that slants toward a center direction from the outside so as to receive water supplied
. from the water supply means provided above (directly above) and supply water to the
main body part 232 of the discharge electrode 230 efficiently, a conducting member
pressing part 262 (see Fig. 13) formed in the bottom surface (or the side surface) that
20 presses to the side of the electrode holding part 220 and secures the main body part 232
of the discharge 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



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 25from vicinity of an approximate center in an axial
direction of a side wall of the fixing 71 means 260 (the pressing means), which covers from above at
least the pRFBFHY SPERFTBRPIARY of Hifd EB N Boidl 548 thReEted Hbrtion 245 of the counter

electrode 240 is inserted and housed in the notch 224 of the counter electrode housing part 223 in the

electrode hBIHHE BEt220) HSFSRD Th e 80 At R dFo BT HR &g Paft 8895 of the electrode holding
part 220, a rev .dust or foreign particles, etc. from.attaching tq the ppening part 241 of the
counter elegcl(jlr(%?r %e%gl él?g%ﬁgncgo%o l%aiﬁlgtllﬁg(r%@egr%r%fs%%ﬁoﬁrér%f%ﬁtfg‘?#lglg’fgﬁ shape which is

concave by a0 ARRINIRISeAUNAEALINEKESS A% e Ekness ats sondluting member 260

with respect to the electrode pressing portion 265, and at least a part of the cor%djucting member 280 is

10housed iy ing gleciadsiPresaIRGRPHIRNAR BN A SIS heiSehAIER 6leGlrads, 230 is pressed by

the fixing means 260 (the pressing means) via the conducting member 280 (it is desirable that the

almost entigg£eRdUSHNLNEMbELPEN exarRihe-plectiode tonduclingHneanssapducting part 286 is
housed). [0120]Thus, the discharge electrode 230 and the counter electrode 240 are pressed

15against anghsecsieslde ghe Beatiadebelting paiiid dayhenibdngpmeansiB0 (the pressing
member) via the conducting member 280. In a state the discharge electrode 230 and the counter
electrode 24fiankgetitkadstaihie: diddiredehbldinglpaih220nihe ptédetersspeedcirarance F is
provided between the tip section with an approximately quadrangular surface of the protrusion part
231 in the disghalgerelentpus@30 anddhed@8opeming tharcaddcofghenbentéd electrode 240. The
predetermined clearance F is set within the range of between 1 mm and 8 mm so that high output is
achieted wieseaindhs deardupresiig RO drandeth sheedisebrsssrplotirnds 238 iro-size mist can be
discharged. '

pressed by the fixing means 260 (the pressing means) via the conducting member 280
(it is desirable that the almost entire conducting member 265 except the electrode
conducting means conducting part 286 is housed).
[0120]  Thus, the discharge electrode 230 and _the counter electrode 240 are pressed
15 against and secured to the electrode holding part 220 by the fixing means 260 (the
pressing member) via the conducting member 280. In a state the discharge electrode
230 and the counter electrode 240 are secured fo the electrode hoiding part 220, t_he
predetermined clearance T 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 s 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 subtracted



[0121]The conducting member pressing part 262 has a step with a thickness (the 25thickness that is a
thickness of shrinkage due to elastic deformation being subtracted 72 from the thiclmess) that can
maintain elastic force when the conducting memb&r 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 thsncbadidiing remiaen28Q:biosmn i ave Dy ihetcondidating memken pressing part 262, the
main body part 232 of the discharge electrode 230 is pressed to the electrode holding part 220 and
secured byetastiv tbrespeftthaleohisihating membbera8ing [BiA2)Pui fiemal stepepart 263 (a raised step
portion) wherein a part is concave so as to house the conducting member 280 is formed in a surface
on the oppusieensidéaga of Osdrfauermath2o( tihe prspeniigesidecotitherfisding meess)260) of the
conducting member pressing part 262, at which part the cooling plate 210 is positioned, and which
also doubld¥&¥ bopraaibrirtyPutesssRsie i surasE abtarrsedBveen the discharge

electrode 230 and the lower end surface 211Y of the heat absorbing fin part 211 in the cooling plate

210 (for e MBS HRERRCES e rRgstdthiltetdesismie Do atfeas RA. 25 ower end surface 211Y
of the heat absaorhing fin 211 and the discharge_electrode 230 as shown in Fig. 9)) between the
lower end @ﬁ%&@?%%i%e%éﬁ%% BTt @‘f}ﬁ"g%%g%ﬁpa‘ﬁaﬂ% ea‘?if%ﬁogﬁ part 232 of the discharge
electrode and whjch_can be set ta optain a required predetei lined.glearance. [0123]The fixing
means 26§§(%33g r‘;g\{svg|§r{1§}garhc"1|aesi’gélcr%isr §s%e}c]:ﬁqr&esgct e S gg\}\?aﬂng cc:;.%ggtrﬁ% I(ﬂaﬁegc!:%ode holding part 220 in a

ate wherilb i1 JISGIRIIRISAIRIR iSRS ANGIEI DR, GG ousing part 225 of

the electrode holding part 220, and in a state wherein thé discharge electrode 230 Is pressed against

the electrada halcinc:ARit 240 Mianh sqndusting Mamher.269 o fhepRetsurface opening side of
e

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 211Y of the heat absorbing fin part 211 and the discharge electrode
230 as shown in Fig. 9)) between the lower end surface 211V of the heat absorbing fin
part 211 and the main body part 232 of the discharge electrode 230, and which can be
set to obtain a required predetermined clearance.

[0123]  The fixing means 260 (the pressing means) secures the side wall, etc. of the

20 electrode holding part 220 in a state wherein the discharge electrode 230 is housed in
and held by the electrode housing part 225 of the electrode holding part 220, and in a
state wherein the discharge electrode 230 is pressed against the electrode holding iaart
220 via the conducting member 280 from the upper surface opening side of the
electrode holding part 220.  Also in this case, the clearance 7 between the lower end

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



electrode holding part 220. Also in this case, the clearance Z between the lower end 25surface of the
water supply means (for example, the lower end surface 211Y of the heat 73 absorbing fin part 211)
and the discharge electrode 230 (the upper surfac& 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 Stheothing 6f groppingne trredisidener glectledtiiddR80poethe et tladdiholding part 220 and
prevent splashing and flying out of the container and so on, and preferably be approximately 1 to 30
m, howevePrHHapPasaEiesinisnivaeepiatoriorars wetar iirkpinetfien trfardawf the discharge
electrode 230, when a voltage is applied to between the discharge electrode 230 and the counter
electrode 2#BPIEKES Hop S4Bify EotF chr RIS R are drrbHe by iseh e Haredt between the lower

end surface 211Y. of the heat ahsorbing fin part 211 and the discharge electrode 230; therefore, the
predetermi%éjoélglgr{éﬁcé@‘g%% i %Zg\lgl@gf’t%lﬁ)%?fﬁﬁ‘éﬁn?a(%rc §%ﬁﬁ‘pﬂ8}?ﬁ’é%%er end surface 211Y

of the heat absarbing fin part 211).and the discharge electrode 230 should preferably be equal to or
larger tghanL erﬁ%ev(\)/%%ér% pe%‘ c%toriéigldd?glgﬁ (Fgcagec 06s ngq %réc?:lﬁrﬁ? i%ﬁ%%gt%%%éage tank structure)
Further, as shownn Eig.i6.and Fig, 17 instead cEf.Br vigiin the cooli late 210, it is also applicable
to configurg a%eeotle-waﬁte’?w mgaﬁls s%%l 21% a wécte?ns%r‘aadag tggﬁ%?ﬁgtgré}gr gé%a%%ably held by the fixing

means 260, e, pRsSINOLRANS): IBAYUAIARMANE, 271 6. Plaidas 1 dog 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 matks 26 hinsthastaterthaater staraae k249 isinstalled inthe tefrigerator 1, it is
possible to confirm visually a time to refill water to be supplied to the discharge electrode 230. In this

case, by settinga teodived roisiroesdtpredeiapvinedJrRara0ce) hehueenaMaigndischarge spout
277 (a feed opening to feed water inside the water storage tank 270 to 25the discharge electrode 230)

and the disthargelatechioade @8 tappeaxinhatedy Bauivaltnt orditentheadistanoer (Ehesequired
predetermined clearance Z) between the discharge electrode 230 and the lower end surface of the
heat absorbiagefisrpare 2npin #é soblinglisthtes? tRcthdectjtivhterfoefféet can be obtained.

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 [0124]  (Water storage tank structure)

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

20 storage tank 270 is instafled in such a manner that a user can see the graduation marks
271 in the state the water storage tank 270 is installed in the refrigerator 1, it is possible
to confirm visually a time to refill water to be supplied to the discharge electrode 230.
In this case, by setting a required distance (a predetermined clearance) between a water
discharge spout 277 (a feed opening to feed water inside the water storage tank 270 to

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



[0125]As shown in Fig. 17, in a case of using the water storage tank 270 instead of 5the cooling plate
210, by forming a feed-water means cover part 269 in the fixing means 260 (the pressing means) and
by performing positioning, holding and fixing of the’fvater 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!d Hsfdlianeattcdroprst 2RBl4tecovefadeytiefdedweatdradaamsgover part 269 of the fixing
means 260 (the pressing means), the water droplet 275 dropping inside the electrode housing part 225
of the electfSEENSIENGHReIo0%RHssEspibiddR@igpbinatiornsdch hadustontiolts, etc. in the
surrounding air wherein the electrode holding part 220 and the fixing means 260 (the pressing means)
are installeB?erile Ha&PbedsBle {51 s8bbsirPiRasectrostatic atomizing apparatus 200 wherein a

ide the electrode haqlding part 220 is less likely to get dirty, and is clean and hygienic.

ater droplet | rty,
\Ilzvurthermor@Tlg}ﬁc.e & B U BIL (2D : popfl}’iﬂnﬁé]?ﬁ ¥ee ?Eﬂ%@&h&%&é%ﬂtoﬁ?? of the water
croplet 2/ B B e R P SR e TP e 260 (e

droplet 275 is cove -water means cover part

pressing msgyil. e WAISHAIOPIES 275 AraRRINCLAR.0e lectrate housing part 225 of the electrode

holding part 220 is insusceptible to the surrounding (in Ugnce ofair flow emperarure, etc.) wherein

the electrodeagkling parti220.216 06 BUASLMEARS.AAR Bhe PISRSRG MEAS) Aig nstalled. hence it s

unlikely that the water droplet 275 spatters somewhere due to air or a flow of cool air, etc., or 25water

inside the wates o sgeuiankR 7 Gatibewatarwepleb A eazssi ANt e Ap.alectrostatic atomizing
apparatus 200 that is highly reliable can be obtained. [0126]That is, according to the present

embodimentorisptheneptinestaticcatomizing: apparapis:200. siosg thaSees-waler means cover pat 269
is provided to the fixing means 260 that covers at least a part of a pathway of dropping water between
a feedfwatef the water droplet 275 is covered by the feed-water means cover part 269 of the fixing
means 260 (the pressing means), the water droplet 275 dropping inside the electrode
bousing part 225 of the electrode holding part 220 is insusceptible to foreign matter
such as dust, molds, etc. in the surrounding air wherein the electrode holding part 220
and the fixing means 260 (the pressing means) are installed, hence it is possible to
15 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 260 (the pressing means) are installed, hence it is unlikely

that the water droplet 275 spatters somewhere due to air or a flow of cool air, ete., or

25 water inside the water storage tank 270 or the water droplet 275 freezes, and the



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 matter such as dust, molds, etc. in the surrounding
air wherein diseteéeicodentiolingppatt220) dmnd ithis fhljngliztdens: 26@ithiesdressing means) are
installed, a water droplet attaching to the discharge electrode 230 or a water droplet inside the
electrode hBI&8Y patibie. icrerdnikelheortrsenipybefoneingriththdedissheigeeidctiode 230 can be
prevented, and the electrostatic atomizing apparatus 200 that is 15highly reliable, clean and hygienic
can be obt&PRAPTE 2071 RIB, e S daval S rapca wire 26fbrape tisark 270 (frnfomeavsater means)
made of re%igO \%/pich IS noielectricallg conductive, for the water supply means, an electrical current is
d

not discharged FOFPYRE BisEih? §AEIL APAUY 230 (B PRI AielFsheried faftr278ven when water is in a

state of attaching ta the &chpr%&s#qgce of ttﬁ Orrslgiﬁ%)%g?/ pgq 232 200f the discharge electrode 230, in

comparison 1o & case of USing the cooRRg prats SEFRPRIBE FRAA therefore, it is also

B R g B T e e e

way, it is possible to maintain a sta at'water is constantly accumutated 1 the main body part 232 of

the dischargg.eigcliage R30S AUBRY WAIELIG NS RIDKHSION hal 231, hence mist 25can be

stably sprayed. Further, also in a case of installing the cooling pla in the 76 fixing means 260

(the pressiagnagosd coniosing:nswRiGE IRpleL %6 (cw sandenaignivlen dropping from

the heat absorbing fin part 211 to be covered in an approximate closed state by the fixing means 260

(the pressirig: meansineionhrieguivaleptiefiactsandeabiainad. Sl 8lAddiianaly, as shown in Fig.
17, by fainting a fixing nail part 268 that
10 insusceptible to foreign matter such as dust, molds, efc. in the surrounding air wherein
the electrode holding part 220 and the fixing means 260 (the pressing means) are
installed, a water droplet attaching to the discharge electrode 230 or a water droplet
inside the electrode holding part 220 is less likely to get dirty, clogging in the discharge
electrode 230 can be prevented, and the electrostatic atomizing apparatus 200 that is
15 highly reliable, clean and hygienic can be obtained.
[0127]  Now, in a case of using a water storage tank 270 (the feed-water means) made
of resin, which is not electrically conductive, for the water supply means, an electrical
current is not discharged from the discharge electrode 230 to the water storage tank 270
even when water is in a state of attaching to the upper surface of the main body part 232
20 of the discharge electrode 230, in comparison to a case of using the cooling plate 210
for the feed-water means; therefore, it is also applicable to configure the electrode
holding part 220 in a container shape to accumulate water. In this way, it is possible to
maintain a state that water is constantly accumulated in the main body part 232 of the

discharge eiectrode 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



protrudes toward the outside direction in the fixing means 260 from the side wall, and forming at least
one fixing depression such as a depression, a notch, etc. in the side wall of the electrode holding part
220 in a position opposed to the fixing nail part 268%0 as to form a fitting structure wherein the fixing
nail part 268 of the fixing means 260 (the 10pressing means) is fit into or caught in the fixing
depression formed in the side wall of the electrode holding part 20 by pressing the fixing means 260 in
the directiofi*dighecsieetdtberrotding parnd2dy itisligossiblectwdtalrally 2&t(tevand hold the fixing
means 260, the conducting member 280, the discharge electrode 230, the counter electrode 240, and
the electrodeeIgHg partP D Wpiasitmp b opeatabsrrbwsiEh pah2é mbeeistodikitnl 5component, only
by lightly pressing the fixing means 260 (the pressing means) to the side of the electrode holding part
220, and afBRAMBALAIPROTBERYIHK Britesttorip She Rt agBrmaseigewtbal appliance such as the
refrigerator 1, .a%air conditioner, etc. or an appliance can be performed easily. [0129]According to the

present emBSHHEhE SHEME H&EfLe between the water 20discharge spout 277 (the feed opening
that fegds inside the water storage nkh 70 to the discharge electr gﬁe 230) of the water storage
tank 2?0 (tﬁ@% d-w%?%(eltlrur%néigﬁsisg&ﬁo f%ulélﬁc% o %r%%%é%ﬁfd%’%%%ﬁaﬁé)@ﬁg A the predetermined
clearance Z/in a range whereint does no QC&uréhat water ping,from the water discharge spout
277 is not fed to the digcharge (gfectr(gd:e1 230 or nio the & %%tgr%cgggoﬁlc%g?ﬁég %gratl %gdue to influence

250f the sugRMAgNa-Al QrAflaw af a0kt e iR Walel MeAnS & (?é{\l%tﬁ{e@?cézsag? that 77 conveys

water supplied from the feed-water means is unnecessary compared to a case wherein the feed-water

means (forxampla-dienvates siarageitanio 24t 6iposis sialledp asepamieplace distant from the
electrostatic atomizing apparatus 200 and water is conveyed from the feed-water means to the

electrostatin #amiziig.appacaidsBORiNiaaramMalei NASSATLIILA FalEhcanvesingmeans such as a
pump; therefore, a home electrical appliance such as the refrigerator 1 or an air conditioner, or an

applidfce sirmplegmstnutisfe andoowuightinshedinibe deptaisied [fRA0I thEhRrEk Wypdacing the discharge
electrode 230 to form the predetermined
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
15 component, only by lightly pressing the fixing means 260 (the pressing means) to the
side of the electrode holding part 220, and attachment or incorporation of the kit
component to a home electrical appliance such as the refrigerator 1, an air conditioner,
etc. or an appliance can be performed easily.
[0129]  According to the present embodiment, since the distance between the water
20 discharge spout 277 (the feed opening that feeds water inside the water storage tank 270
to the discharge electrode 230) of the water storage tank 270 (the feed-water means) and
the discharge electrode 230 is set to have the predetermined clearance Z in a range
whertein 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



clearance Z directly below the water discharge spout 277 of the water storage tank 270, 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 ¢PRveNs crsge st fnodbediapieainr straotliseancfsmhermassdmblyafficiency and
installing efficiency are proved. In addition in a case of using the cooling plate 210 in place of the water
storage tankKB70 the feerbhigpratens threanmmis the sateuvisdars thekfiXihgtmsans268l (the pressing
means) in a manner that the discharge electrode 230 is positioned directly below the heat absorbing
fin part 21175 YRR RACE RS Snshtislertattts omiens aaroeun Wleakvenes eat absorbing fin
pan 211 of the co%lilpg?gtl t%%ko falls to the discharge electrode 230 directly. In this case, the distance
between the Water s 58 SHRFE Brien el as g Hiarpanesrragies 4 dizéharge electrode
230 sheuld be set to be the ﬁ&gé}lg&g(@n}ned clearaqlce Z. Sett_iglg of the predetermined clearance Z is as
described above. Ib{0131]Here, since e ain oy BRH 532 SFHNE o doms gedsetrode 230 has an

78 eIongatggpﬁgg&%&ght_ggt%@ﬁggig%gppmaglnqu, g(@n igighape in the}[ga?lgth .g}ir?ction (the length at right

angle to the axial direction, or the thickness direction), t 6 eléctiosta |ceanO|%|ezfﬂg apparatus 200

according tg.theRrasenrtembadiment gan.hg installed in a thin wall surface such as the ceiling wall
forming a top surface of the storage compartments, 5side walls forming side surfaces of the storage

compaiinterissand the:pariinauall &1 (ARaditian.pIale) 13t ARATRIES Reueen the storage

compartments in the refrigerator 1, or a small part in the depth direction in an air conditioner, etc., and

a home eledtdeakagpliande selok as thedefigaratanduther ar GeRdiionefagitRHan appliance can
come down in thickness. Further, since the main body part 232 is elongated and the surface 10area is

madel fargey/brensgchiasttewacontensatidonates dupphisi waies: /it gaTmageceived by a
sufficient area, a sufficient amount of water such as dew condensation water, supplied water, etc. can
be suppliediegthedprieusivhpag 28misy 2¥Hpilaryabtioa chacddetirgy, tsincartize 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 tG& a8t thipelectrode holding part 220 into a kit component in a state wherein

they are positioned so as to form the predetermined clearance 7, 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 sef 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



v
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 suppliéd water is unnecessary, and the electrostatic
- atomizing apparatus 200 and a home electrical appliance that are capable of discharging nano-size
mist within a warranty 20period (for example, duration of use of 10 years), low in cost and highly
reliable carrloegsisthshent imthhisxodsacthenendthshothdaxial dicectondandithatbeoss-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 surfacel@feh ¥dpabragt supslgin Jirstdproanbestitkusionipatio thcatetiesasured by supposing
foreign matter in water in the warranty period (for example, 25about 10 years) of a product. 79
[0132]Furt &7 P SBRREBIIA AT HSEN8 1k erssarbsmndimerhiimhedpieliedus 200 since the main
body part 23%éis ade tqQ have an elongated shape and is small in thickness in the depth direction,
even when ‘A Wrg??ﬁg}]c?% BARCHSTTE SHA YR & B OSSP TRe 15l R5R 4P AFRBHEHEST example, an

approxjimatse1 Jg%%g%al diresclz(tgjggl]) om %Ige maiQ body part 232, it is possible to obtain the electrostatic
atomizing apparatus 200 thatis compact with & SmairHiekAdsS G HIERELHoBe AlstAlled in the side

walls, the ¢ EBQ%M,'?IE‘P g{tsigion ?ell r.an stallation place small in depth, etc.; however, the thickness
in the deptl?1 irectio cae(r? ﬁle made Smaller w gr%%%aégpﬁgf?gg%nﬁeﬁgr%nﬁg "TaEHEHSEd to protrude in an

approximats; yepen direation et-anaepieximatedowerdadirection from,the main hody part 232, in
which case, it is possible to ob%)ain the electrostatic atomizing apparatus 62%%1 that is compact with a
small thickagsisahiaihGRMhe refrigerator 1, the air conditioner, etc. or an appliance can come
down in thickness.  Further, since the main body part 232 is elongated and the surface
10 areais made large, water such as dew condensation water, supplied water, ete. can be
recetved by a sufficient area, a sufficient amount of water such as dew condensation
water, supplied water, etc. can be supplied to the protrusion part 231 by capillary action,
and further, since the main body part 232 is elongated and the surface area is made large,
even when a slight foreign matter exists in water and is attached to the surface of the
15 main body péﬁ 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 i.S unnecessary, and the electrostatic atomizing apparatus 200 and a home
electrical appliance that are capable of discharging nano-size mist within a warranty
20 period (for example, duration of use of 10 years), low in cost and highly reliable can be
obtained. In this case, the length in the axial direction and the cross-sectional shape of
the main body part 232 in the discharge electrode 230 should be set 1o such a degree
that the size of the surface area capable of supplying water to the protrusion part 231
can be ensured by supposing foreign matter in water in the warranty period (for example,

25 about 10 years) of a product.



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 e discharge electrode 230 is made to be in the
container shape so as to be able to collectwater; 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 emBddfthentudshiveriactay mstaliatier e e peralicpipethhavingan24pproximately
square shape, or 20a square, with a width X3 and a length X2), and by installing the main body part
232 so thatthe® 5Tt bpdiceath s mats 18 katnistonsind tirnmenddsizanidn thiskedsomcceptable that
the main body part 232 slightly slants, and the slant is equal to or lower than 5 degrees, for example)
at the time %\é:f%’[él FSH?IEn%V%‘P&?F&&B%P&W@%M HeBHE$fstBe formed in a container shape that

is capable of accum %}atintg{%ﬁ%ter an fit 5 250£Iy necessary that the electrode holding part 220 is in a
e

shape (a digcharge electro O HSn DS A AR B th Rt £F g MR e 230 (for

cxanvie Mg AaRALIRE el s LS pETEOLETRAImEN, e dchatgeocrode 2o

consisting of the main“body part oam metal having a dime 8%a| net structure,

and the Sprairysion pRILA3L Whersiowaler aiiaching, Hage Qi the, majn, body part 232 is
supplied by capillarypé&étion, the elect?ode holding paré%%%%ﬁgtl aé%élteévé%gbgrge electrode 230, the

counter elegiiodlex2A0upiacegiin tha elestiaderaldipg ar 470 50,35 10 beARRGSa( to the protrusion

part 231, and the water supply means (for example, the heat absorbing fin part 211 or the water

storage tankid#@}dhatisdelasadditesthnakanald thamairbaldy:Rak ek B discharge electrode
230 to supply water to the discharge

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 parallelepiped having an approximately square shape, or
20 asquare, with a width X3 and a length X2), and by installing the main body part 232 so
that the upper surface with a width is set to be approximate horizontal (it is also
acceptable that the main body part 232 slightly slants, and the slant is equal to or lower
than 5 degrees, for example) at the time of installation, the electrode holding part 220
needs not be formed in a container shape that is capable of accumulating water, and it is

25 only necessary that the electrode holding part 220 is in a shape (a discharge electrode



electrode 230 are included, wherein the main body part 232 is in the approximately rectangular
parallelepiped shape elongated in the axial direction, in which the dimension of the upper surface
having the planar shape is made large by making & width larger than the thickness, and further, the
dimension that receives water can be increased in 15size by installing the main body part 232 so that
the upper surface that receives water is set to be approximate horizontal. [0134]That is, although the
water droplEt2EPastispliddefedfirihe thradecbiragectank 230 fatlsxntpithennaimibody part 232 of the
discharge electrode 230 directly below, the upper surface of the main body part 232 is in the shape
having the BEfifas"in the 20approximately 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 Bbt psrepsmhodacsiatia disshpee daerars diderreling 66 Svamapper surface is
immediatelﬁ %bsorb%% igside the main body part 232 from the surface by capillaré action, and is
supplied to 1A ProtuSioHBSh 2 PFrREr e s cAge s S5 Br ihadfBetrode holding part

220 negds not be in th ntainer shape since the .81 e ectr%oge holding part 220 needs not
RN ) § S %?&iﬁogﬁbeasr‘f “g‘edﬂﬁ’illtg%%éﬁézé? fold the main body

accumulatéawater, a%a since the elec r{)%ftea‘ﬁ

part 232 of i iashauga sleciede 230, uhen i Amount f el drapoing fom the water sorage

tank 270 is too largé and cannot be absorbed insi e main par S applicable to form the

water Sdischargsaspositherahy waiss£andp discharges sLab asdng notchythe, opening, etc., in the

electrode holding part 220, and to separately fonn a discharging means in alower part or a side of the

water dischargshspaub aftbrelesiiode 1olding mak 220809 500 #herehy,water can be discharged

to a lower part from the upper surface of the main body part 220 so that water is discharged outside of
the electrostatietatobnizifig RpENESH e Wik QlaidnSante) A £330.Qf @rindagswnit of an air

conditioner, the water can be discharged along with drain water, and in a case of a refrigerator, the
watert8an W dischiargepho atside dtodigetvithe deitosied Wataipply water to the discharge
electrode 230 are included, wherein the main body part 232 is in the approximately
rectangular parallelepiped shape elongated in the axial direction, in which the dimension
of the upper surface having the planar shape is made large by making the width larger
than the thickness, and further, the dimension that receives water can be increased in
15 size by installing the main body part 232 so that the upper surface that receives water is
set to be approximate horizontal.
[0134]  That is, although the water droplet 275 supplied from the water storage tank
270 falls into the main body part 232 of the discharge electrode 230 directly below, the
upper surface of the main body part 232 is in the shape having the surface in the
20 approximately square shape with the width X3 and the length X2, and is instalied to be
approximate horizontal, hence the dropping water can be directly received by the upper
surface of the main body part 232 in the planar shape, and the water falling to the upper
surface ts 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



[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 compartment 2) whereirt 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 conta&i§elF aiedpedieepart IA%nesipetdoriaxdapleaiaomnd shs e Plegipals éddiaecumulating water
separately from the heater roof 151), and supplying the defrosted water accumulating inside the
defrosting SREEEIHRAhBINITE Fare1B 2 e ’@Pé‘éi?%%fé’ﬂé aterhizlsgliapsaratiec?odvia a defrosted water

conveying part.faiined of a filter or felt, etc., using capillary action, etc., the defrosting electrode holding
B

part 152 ¢ QI?’&I% AOYR R SHEPR ORI bt 338 STt R st Ay 2B mpartment:

therefore, there is no neged to roviii:ie the electrode holding. part 220 inside 82 the storage
compartmeanntc,{gn ﬁ}? aegrﬁfotrtﬁggég% YN énef%yigaﬁtn%gcie%ggw,hﬁae%%g) B &tgéstor 1 low in cost

d simple jn struct tained. 6]Here, the heat f1511] ided t th
ondsple gl e b opnel Dgelire e esirianl 131 sprovid o cover e

above of the st so that defrosted water talling tro o r 13 does not drop

over the Sdgfrsting Agaieldm pdi esHYa W eYRE 06 Si28C6LbEAIRE.QL 1he fsftpsting

part or a side of the water discharge spout of the electrode holding part 220, and so on,
thereby water can be discharged 1o a lower part from the upper surface of the main body
part 220 so that water is discharged outside of the electrostatic atomizing apparatus 200,
10 Forinstance, 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.
[01 35] (Use of defrosted water) -
Here, in a case in which the cooler compartment 131 wherein the cooler 13 is
15 housed is arranged in the vicinity of the rear surface of the storage compartment (for
example, the refrigerating corupartment 2) wherein the electrostatic atomizing apparatus
200 1s installed, as shown in Fig. 2, by providing a defrosting electrode holding part 152
it 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 also serve as the electrode holding part 220 inside the storage

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



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 defro&ting or defrosting time, etc. Further, since it is only
necessary for the defrosting electrode 10holding part 152 to have a size or a volume at a degree
capable of acquiring the amount of defrosted water required for mist atomization, the defrosting
electrode hBldifgasarors2Heetschd bt providedinethletodidlés arsacestig, heatetheoof 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 aBBNEHEREARE Fosrumd sippieirtistie problerbtaveh when too much 15defrosted water
accumulates and overflows, since the defrosted water is discharged outside from a defrosted water
discharge spbtftlproviasatBefsieHant ol rapuided ermerithnebonealite dffrssted water overflows

from the d frostigg electroge holding part 152 is unnecessary, and the refrigerator 1 low in cost and

simple in stiidtiire S4h B8 SBTATRT 1E/a e e prassrtienb sarmenitsmexctiBedefrosting electrode

holdin% pa.r(ti &?025 §$§B2a re gdv(grsg%fefr sted water ,(fthat ften drops g{%?ﬁs ate of frost) dropping from the

cooler 13 is used for the electro 0] ‘."ﬁeé’ eﬁat GRTREe eec‘f(r)c})%fgtfg ?ﬁﬁnﬁpparatus 200, the

defrosted waleksllaaliaeied b (e, eliostng sleciipde holding part 12 1 a state of frost, and

since the frost gradually melts, t sting electrode ho Ing par 55°R4R icéep the defrosted water

for 2 long tispg, gt a1Ru RIS A IRIRSIPG.PEARRLELIOR s AGITaIMEY 168 3 day, defrosted

water can be kept in the defrosting 83 electro olding part 152 for a long time, and it is possible to

stably sprashenisfulQlBalRenesialini usingabeate #ha hiack-mediumssHeb,as a carbon heater, efc.
for the defrosting heater 150, which is a defrosting means, since frost on thé cooler 13 can be

efficiently rdeftedifionmthersuriage.er shednnesayrassay diatiapsheatdansisl. Sthe rate at which the
frost attaching to the cooler 13 drops in a state of frost gets lower;
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 15 1. The defrosting electrode holding part
152 is provided above the heater roof 151, and tﬂere is no problem even when too much |
15  defrosted water accunulates and overflows, since the defrosted water is discharged
outside from a defrosted water discharge spout provided below, hence a response at the
time when the defrosted water overflows from the defrosting electrode holding part 152
is unnecessary, and the refrigerator | low in cost and simple in structure can be obtained.
Here, in the present embodiment, since the defrosting electrode holding part 152 that
20 receives defrosted water (that often drops in a state of frost) dropping from the cooler 13
1s used for the electrode holding part in the electrostatic atomizing apparatas 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



~

therefore, there is no possibility that defrosted water drops to the defrosting electrode holding part 152
only in a state of frost and does not drop in a state of water, and cannot be used for electrostatic
atomization. Furthermore, since the defrosted Watgﬁdrops also in a state of frost moderately, the frost
gradually melts, the defrosted water can be 10kept in the defrosting 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 integrallfﬁi%‘i%"eﬁ‘%}ﬂﬁﬂ?é‘ééél@}? &g’%é’é%ﬁé}nf%‘rt thacgahlsstngeary Bisee heating from the side
of the cooler 13 is also pgssible, the frost attaching to the cooler 13 can be heated from the inner side

(the fitting hekateh) arldAFEERY LS AR CA Ao RECTRFWHicH e aBaRheitngheater, etc.), and

the ratio of water and frost which are falling tq the defrosting electrode holding part can be set as
?’(\)Ir%the c%% %\8&1@1 ]5% whic 19 8@ T % 6%)?

needed. For example: INThie case, By X USer SERMY DY S S iBR Best Brovid8a!S the control panel 60,

B B e A o

voltage application, etc. of eac e eater and the ed er, pre(f(re’termined 20

defrosted walekinainiaghl'Ro ar mistAPHUIZAIRR ANPORE s Ca0be kPl dhe defrosting

electrode holding part 152 continuously for a long time, and an ef ISt can be sprayed more

stably is obiaiResde[QLASIEM RS Blsciacsapiabletainslude Abetgas delipstcircuit that directly

passes a high temperature refrigerant in a refrigerating cycle in the cooler 13 and 25perfarms

defrosting abthiacaatarsi 3mthoukusingihe dafiosting heater 1. it A, and4.Heffosting means.
[0139]In this case, it is acceptable to make up a refrigerating cycle by connecting in series the

compressobei¢hatrodemnpoeadestantatiigeramtuehswiteh vabeanosEhaanintieogiagrams), a condenser
that condenses the refrigerant compressed by the compressor 12
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 long time, and mist can be stably
sprayed fora long time. In addition, by using a fitting type heater that is integrally
. provided with the cooler 13 together for the defrosting means, since heating from the
side of the cooler 13 is also possible, the frost attaching to the cooler 13 can be heated
from the inner side (the fitting heater) and the outer side (the carbon heater, which is the
15 defrosting heater, etc.), and the ratio of water and frost which are falling to the
defrosting electrode holding part can be set as needed.  For example, in this case, by a
~ user setting by a switch, etc. provided on the control panel 60, or by the control device
30 setting beforchand and controlling an applied voltage and a timing of voltage
application, etc. of each of the fitting heater and the defrosting heater, predetermined
20 defrosted water that is required for mist atomization and moderate can be kept in the
aefresting electrode holding part 152 continuously for a long time, and an effect that
mist can be sprayed more stably is obtained.
[0138]  Further, it is also acceptable to include a hot gas defrost circuit that directly

passes a high temperature refrigerant in a refrigerating cycle in the cooler 13 and

25 performs defrosting of the cooler 13 without using the defrosting heater 150, etc. as a



5(not shown in the diagrams), a decompression device that decompresses the refrigerant 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 refriger&ft 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 passingeistigmeeniperature refrigerant gas compressed by the compressor 12 to the cooler 13.
[0140]When the hot gas defrost circuit (the bypass circuit) is included in this m er, in a case of
perfonning @éfUsting! s stcititi gassetablitihmakiverani fassitngivigefensperatine iand high-voltage
refrigerant compressed by the compressor 12 15directly to the cooler 13 in the hot gas defrost circuit
without pasSig tRe R EsRTpEriit O BAG FigR AraiEe ersgdritisameicdaransdr it is possible to
melt frost from insiie of the frost by heating frost attaching to the cooler 13 from the surface of the
cooler 13 by/#igh-t fhPITERE P B ARG RS TAR FORrESERTE ¥ 18 AERARFESSEHGH ti e
20[014§]Ac$ditgggavlle,hp%g%i2%a Iséeat&?r of black m(?diurr%h%a glass tube heater, etc.) such as a carbon
heater capable 0Of Using radiant heat fanamisalon as e b e i BEfssting THEsH R ogether with the

ansmission as tne

hot gas defrosi gircuit (the  CirGuit) as the s lcorr;lcrim efrosting m a it is possible to melt frost
e B A MR e

more efficiently. In this case, by using t eat &'second defrosting

means, alsg.as-Adeaing 2PMEARS ALRSALARLAL deUosIed RIS i0side fhe defrosting electrode

holding part 152, 85 it is unnecessary to provide a heating means separaf’efya,nand the refrigerator 1

low in cost @nesirepis By HLIGHER GRS Me&n%ﬁ%{ﬁeﬂtt&%ﬁ%mmﬁcﬁg 4is¢ a bypass piping
in the hot gas defrost circuit (the bypass circuit), which is the first defrosting
performs defrosting of the cooler 13 by bypassing high temperature refrigerant gas
10 compressed by the compressor 12 to the cooler 13 via the switch valve, and passing the
high temperature refrigerant gas compressed by the compressor 12 to the cooler 13,
[0140]  When the hot gas defrost circuit (the bypass circuit) is included in this manner,
in a case of performing defrosting, by switching the switch valve and passing
high-temperature and high-voitage refrigerant compressed by the compressor 12
15 directly to the cooler 13 in the hot gas defrost circuit without passing the
high-temperature and high-voltage refrigerant to the condenser, it is possible to melt
frost from inside of the frost by heating frost attaching to the cooler 13 from the surface
of the cooler 13 by hi.gh—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,



means, for a heating means to heat frost or defrosted water inside the defrosting 5 electrode holding
part 152. In this way, it is unnecessary to provide a heating means separately, and the refrigerator |
that is inexpensive and capable of collecting defro8fed water efficiently, and further, spraying mist
stably can be obtained. [0142]Here, as for energ zation 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 frisHsRessefdeerorida vpahirpmmans skysint oo for refkaumple; tHewédrigerating
compartment door 7) that is provided so as to cover an opening of a front surface of a storage
compartmeTfS{ieap e stretreTsaPsmhiiasmpaltrachis2)in atrsreligerator dyravs the heating
means can be actuated by controlling the mist spray switch 60e. It is applicable that the electrostatic
atomizing aPPAFATIERSY §aseisagi At sy e spraderdichietheifie fafestie mist spray switch
60e is contlrgéla%g, {%r oglgtfoﬂ[ a set time by confi uriﬁr%? in such a manner that a user can arbitrary set an
operation tima Withir A Tange st pragarrhied el Baitharitidaldrapifcable that the heating
meanssis opy E%%gfﬁﬂ&{ for&qr&detﬁrmmed time in con%'unction with opening or closing of the opening
X _

and closing door of the Storage compartment wherain tha elScsiatit S84t8MARYy apparatus 200 is

installed. Alsg.inifis aaste Li%aRRicPAlS Inakan.energizalian fime of ihe heating means may be set
[ ett y

by an experiment, etc. beforehand, or a user may arbitrary e time neself'within the range of

the predeteygaingt i hakinseLbelbiehienth MBI Gagesan end of the defrosted water

conveying part formed of felt, etc. 25is allocated in the defrosting electrode holding part 152 via a filter,

and the otffer£1)d of186, thediefliastedwalencoyewingRat-maybe Jissiuepanasied to the electrode
holding part 220, or may be allocated inside the electrode holding part 220 when the electrode holding

part 220 is foravidethinihelstosagrccampanimepirAdditionalymby satingdhatdeliasting of the cooler
13 is performed periodically (for example, at least once or.more 5times per a day), lack of water supply
to thel Blectimssthtitimtofiizi vg appaf atup 0z doeslosing door (for example, the
refrigerating compartment door 7) that is provided so as to cover an opening of a front
surface of a storage compartment (for example, the refrigerating compartment 2} in the
refrigerator 1, and the heating means can be actuated by controlling the mist spray
switch 60e. It is applicable that the clectrostatic atomizing apparatus 200 is enérgized
15 only for a predetermined time when the mist spray switch 60e is controlled, or only for
a set time by configuring in such a manner that a user can arbitrary set an operation time
within a range of a predetermined time.  Further, it is also applicable that the heating
means is operated only for a predetermined time in 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 is 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



not occur, and water droplets made into nano-size mist can be stably supplied inside the storage
compartment Onside the refrigerator). Now, even when the cooler compartment 131 or the cooler 13 is
apart from the storage compartment wherein the eféctrostatic 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 cooler compartment 131 or the cooler 13 is placed
in a rear suffaelivplakisragersripamienihadiowdr pamedrediativagednodtiohlite storage
compartment wherein the electrostatic atomizing apparatus 200 is installed is placed in a lower part of
the refrigerBtr’2aREmRE Rodlerashisideieslergeds hedineopner228 vhaspiaeketioda rear surface of a
storage compartment in an upper part of the refrigerator 1), by making the defrosted water conveying
part to hav8 AR R fs LEFABIAIET MAIGAIPTHEe SIRIFMEY acdishtenatly(yesdipatbial, etc. capable of
making use, of capillagy, action, water can be stably s ied to the electrostatic atomizing apparatus

hout S TS SEh e AR B

200 without! by U et A8 ¥ it R AtsATheige R U frosted water

20conyeyi t fr S,.it,IS licable ta insulate the surrounding of the defrosted water conveying
¥ Q%BQ%&I £ ﬁgﬁ, tack o{? PRI sr%péjl (%0 rt-hse ?e&ros%%?nagomﬁérgt%ﬁga&-ﬁ ;tmdz%é dS s

t L
part at least in an area’where freeze yyoccur Y provi a ating material in the

surrouning, 5 A6 GEIRNSAALAEE SONVEXITG PR WK A51lgg water corveying

part in a heat insulating material of the partition wall and so on spemaﬁly In a case wherein

the refrigerating COmPALINSRT2aRIHNE. 7. 1easARIS.CORRFITERL 5 Af Placed in the upper part of

the refrigerator I, a cooler for the refrigerating compartment and a cooler for the vegetable

compartmenihareaise placeehinotievppRapattRithereiigeraienhaside frmihgcooler 13 for the
freezing compartment 6, and the cooler for the refrigerating compartment and the cooler for the

Svegetablectemparimenhaiesalipaated ntadaakirideafiharafligeratipgcomparment 2 and the
vegetable compaifluent 5, since the defrosting electrode holding part 152 is provided in the upper rear
surfad¢é of tterssfigeratondhytecoolbr forcthetzefrigenitingppmpasttoent andikeicooler for the
vegetable compartment are allocated in the back side of the refrigerating compartment 2 and the
vegetable e&efsatevenrs) pevhéndHe (08ke ctrostaticatdhizirteapphraditis 2004¢ imstalled in the

refrigerating compartment 2 or .
rear surface of a storage compartment in a lower part, or in a case in which the storage

compartment wherein the electrostatic atomizing apparatus 200 is installed is placed in a
lower part of the refrigerator 1 and the cooler compartment 131 or the cooler 13 is

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 oceur 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



the vegetable compartment 5, the length or angement of the defrosted water conveying part can be
shortened and simplified, and the refrigerator 1 low in cost, simple in structure, without problem even
when defrosted water overflows can be obtained. $8[0145]As for the electrostatic atomizing apparatus
200, a mist spray switch 60e for actuating the electrostatic atomizing apparatus 200 is formed in the
control panel 60 installed in the front surface of an opening and closing door (for example, the
refrigeratin €sttipareneat es S Arnadsiprebinad seas dbivondrghmtopiningobfrthe front surface of a
storage compartment (for example, the refrigerating compartment 2) 20 in the refrigerator 1, and the
electrostatitP &S5BS HspERE oA r PR dh ste dasytedntotingamtmiselpray switch 60e. it is
applicable tqgg the electrostatic atomizing apparatus 200 is energized only for a predetermined time
when the riSEEH PR o fdheTirinradont tdclusrbstiatrioatbhivity pparatus 200 is operated

only for a set time b%c nfi%{ring that a user ?an arbitrary set an operation time within a range of a

25predeterMingd Tne. FURHAr, IS a0 SoS BB SoT b g dbe cadmidmge 88 apparatus 200

is ope@tedvgg%{aé?r a pre etermined i ed;lln ggglﬁnc ioo? ith ppening or closing of the opening and

) t : ‘ L
closing door 6f the Storage Compartmant wharain the SlectrOatat ST ARG WiPhfatus 200 is installed.

Also in hi.gase: L ARRIEANE el 20 Serzal ine o s slseostalc dlomizing apparatus 200

may be set by an 5experiment, etc. beforehand, or a user may a fime by oneself within

the range qhihe;pregeieigyned e 1Al 5,scL bEPIER g A48IAonall i g case of using

defrosted water for the electrostatic atomizing apparatus 200, by making the'e ectrostatic atomizing

apparatus 208 epeiaiefallewioadhe end ebaefesing.arkelWaisLAoes A RgEUr inside a defrosted

water collecting 10part, and electrostatic atomization can be performed certainly. In this case, if the

end of defreiting tis: cangidaing darertaking tod Mmuck:tine heRleskasiatiatomizing apparatus 200
may be made to operate not after the end of defrosting, but immediately after defrosting starts, or after

a predieterrvirreustatie passes: afterdefREtingstalitel i tithet: praiaasemiperfarming a defrosting
operation at night, it is applicable to set the '

the vegetabie compartment 5, the length or arrangement of the defrosted water

conveying part can be shortened and simplified, and the refrigerator 1 low in cost,

simple in structure, without problem even when defrosted water overflows can be

obtained.

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

20 inthe refrigerator 1, and the electrostatic atomizing apparatus 200 can be actuated by
controlling the mist spray switch 60e. Tt is applicable that the electrostatic atomizing
apparatus 200 is energized only for a predetermined time when the mist spray switch
60¢ is controlled, or the electrostatic atomizing apparatus 200 is operated only for a set

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



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 w%%ting 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 20the electrostatic atomizing apparatus 200 that is
maintenancd@RrEavEafbie AnstaipbenHire predoitssined Eprainleottibnaiioncrith fednioghe electrostatic
atomizing apparatus 200 from a feed-water tank that feeds water for making ice via a supply water
conveying FERRAST SaRrPIRe AR Glagrareyn i ciess Gumrester Whtsiiibthe defrosting electrode

holding part 152. Further, as a water feeding. means to the electrostatic 25atomizing apparatus 200, at
5

least two of SIPRTTNG AN L RRARM I WSS Bl the &P dBMiGratt AP isaRls g defrosted water

by the defrgsting electrode holding.part 152, water su ly from. the feed-water tank, and other means,
etc. can beaﬂgj}“s‘?'ggZ %Z%%%lbﬁgﬁé%e%lgﬂﬂfégﬁﬁ%%’ﬂléhn’foaﬁa}/ﬁ% n‘HS%’eb%FS%g?ﬂ %pace in the refrigerator)

SNext 2n xplanaio LG AiaYds aLa sase wherslo, 42 showndn Fig. 18, approdmately closed

containers 2X and 2Y are placed inside storage compartments such as refrigerating compartment

2, etc., andrihe-elegiostatic AlQRIZINg ApnatatysZR isallocated in the approximately closed

containers 2X and 2Y. In the present embodiment, inside of the approximately closed container 2X is a

chilled compassmentARA b is lemperalue-sonsalied-to-0e ina chilled tempgratiye zone

approximately from -3 to +3 C, and inside of the approximately closed container 2Y Is used as a

vegetable rggaming00riainekiog the:uegeiabie compartmpnthdhat iseantrelisd;ig be in a vegetable
compartment temperature zone approximately from +3 to +5 C. Here, temperature control of inside of

the approxiratedyotiidedizantaikefsva:-aines 2%t i dibpavtannedibydhe cadingplate 210 of the
electrostatic atomizing apparatus 200 in the
10 part, and clectrostatic 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 afier the end of
defrosting (or the start of defrosting, or during defrosting) and before the next defrosting
operation starts. In this case, since defrosted water can be used without waiting for the
start of defrosting or the end of defrosting, the electrostatic atomizing apparatus 200 can
be operated when needed.  Thus, water supply needs not be fed for spraying mist, and
20 the electrostatic atomizing apparatus 200 that is maintenance free can be obtained.
Here, it is also acceptable that water is fed to the electrostatic atomizing apparatus 200
from a feed-water tank that feeds water for making ice via a supply water conveying
part (not shown in the diagrams) without using defrosted water in the defrosting

electrode holding part 152. Further, as a water feeding means to the electrostatic

25 atomizing apparatus 200, at least two of supplying dew condensation water by the



present embodiment. That is, since the cooling plate 210 of the electrostatic atomizing apparatus 200
consists of the heat dissipating fin part 212 placed in the side of the cooling air trunk 50, and the heat
absorbing fin part 211 placed in the approximately&?osed containers 2X and 2Y (inside the storage
compartments), the cooling plate 210 20has a structure to cool inside of the approximately closed
containers 2X and 2Y in a direct cooling method by the heat absorbing fin part 211. When temperature
control is diffielifediacd ihcieabinm defmpedarare wtthedefastine dgsproiifvddely mlosed containers 2X
and 2Y only by direct cooling by the cooling plate 210, an indirect cooling method to cool outside of the
approximatisl e G EBht&iRaboRedmpisyimbird sy Bevisaneseabkesseddmbined. 90 [0148]Now,
as for the structures of the approximately closed containers 2X and 2Y, by forming detachable lids to
upper openings 8Tt containers having the upper openings whose upper surfaces are opening, the

containers ing approximately closed structures can be formed.. The lid may be provided in the
container s@%ﬁr in%r? %ﬁ?ﬁ%%g %%?ﬂgag% or ¢ s%eeﬁk%,8 FEGRESRURSIFSECed in the upper part of the

container, and the SKelf o e RAIIRN AL 1.0 uPRer o f the container self gan be used as i

as well. Further, in the present embodiment, an opening (a notch or an openlngﬁgéndugh for inserting

“atleast a P%Sﬁ%&%%t@k%ﬂ&&éﬁ@&%ﬁﬁ@ﬁ‘%M@EP%@EH%%Q%f&’é &5&%%&%'9 N6 Goyer 300) is formed in

the rear surface of the container, and a 10predetermined gap betwéen the electrostatic atomizing

apparatus 206 donexampladthiecayaimdh ard the epening.inihecananesis-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 appasalus2Q0istiespsiedinie appmxdmalely tlosedoNtRIRRS%ANd 2Y from the

opening (the notch or the opening), and the contaMers are configured to be

embodiment, inside of the approximately closed container 2X is a chilled compartment

10 2Athat is temperature-controlled to be in a chilied 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 2 is

15 performed by the cooling plate 210 of the electrostatic atomizing apparatus 200 in the
present embodiment.  That is, since the cooling plate 210 of the electrostatic atomizing
apparatus 200 consists of the heat dissipating fin part 212 placed in the side of the
cooling air trunk 50, and the heat absorbing fin part 211 placed in the approximately
closed containers 2X and 2Y (inside the storage compartments), the cooling plate 210

20 has a structure to cool inside of the approximately closed containers 2X and 2Y in a
direct cooling method by the heat absorbing fin part 211.  When temperature control is
difficult due to increase in temperature, etc. inside the approximately closed containers
2X and 2Y only by direct cooling by the cooling plate 210, an indirect cooling method
to cool outside of the approximately closed containers 2X and 2 indirectly by cool air

25  can be combined.



15insusceptible to the outside temperature, and have approximately closed structures; therefore inside
of the approximately closed containers 2X and 2Y are insusceptible to temperatures outside the
containers, temperature hunting inside the approxiffately closed containers 2X and 2Y lessens, and
controllability of temperatures inside the approximately closed containers 2X and 2Y increases. In this
case, by configuring the 20predetermined gaps between the electrostatic atomizing apparatus 200 and
the openind8ldfihe Afspraxifmatedysisiosees cbiammerediamhddctbebetditockeX oristaled in a state
wherein the approximately closed containers 2X and 2Y are inserted and installed inside the storage
compartme® fﬂr?ﬁégréﬁ?@éﬁé%?@% ‘thePpreckaeng 1é g aprisarebdariadehsmalter and approximately
closed, hence the containers become more unsusceptible to 25the outside temperature, and
controllabilitf BFEHTHErSIRY HERRS A B thatyaters brder dpptanietsxlasd 2Y increases
further. Addj[tionallg/bsinbce the if?Si%%S lf the g}ontainers are approximately closed, humidity retention

effect is obtaned nside e BS tainaF 4 TR SHEGSe Mdfsratiphaitfanbide mist sprayed in the

containers,.ar 9&? to 9zone ctand Tfical ffect in.the mist, antibacterial, deodorizing, antifouling
5 and bacté%g era céﬁgﬁ%?llgg@?ﬁgi er{ the'con ?ﬁ%?s%atlnebué)%eftgfﬁte‘g,tg\%%oﬂﬁaég‘cér’effects increase

more than [ #yeasirich.anaPRIIMAlGlaad siuctuie s notfprmed. [D449] (Application to a

supercooling compartment) Next, in the present embodiment, an explanation Will be provide of a

case in whichdhe.electrosialis lomizing.ARRBAINS 200 S insialled duside. Sarags 10compartment,

for example, the switching compartment 4, and the switching compartment 4'is set a supercooling

freezing (instantfreczinglsettingsthipst m%m@%ggggzg@gﬁ%gg@g%@%gwaoling freezing) is

provided in the control panel 60, hence it will be briefly explained from a flow of supercooling freezing.
It is assumexchitiat, tihe switchingicamparimestr shiabeisranstesaga&ompartment, in the refrigerator 1

15is cooled to a freezing temperature (for example, approximately -7C). An air temperature in the
switchlthg comipartniest 2hisdstestda bipdihesavidtehingiaerparinendo (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 insusceptible to the outside temperature, and have approximately closed structures;
therefore, inside of the approximately closed containers 2X and 2Y are msusceptible 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



thermistor 19, and by opening and closing the switching compartment damper 15, temperature
fluctuation is suppressed to approximately 1K. After inserting a stored product in the switching
compartment 4 that performs supercooling freezin%% a user 20presses a switch on the control panel 60
(the instant freezing switch 60c of compartment selection switch 60a to the mist spray switch 60e)
(here, instant freezing is supercooling freezing (in order to prevent "supercooling” being falsely
recognizedlSEoRRINGS el 2 Yiinssaer Butierg- S dly aiothihe dsgdessioheto represent
freezing instantly)). When the instant freezing switch 60c is pressed, a detected temperature
processing oS ARSAPHGEREEMEIGFS: Bisls tembersalire) srhienebinfidpie 22 is started by the
92 control device 30 Whe%an estimated temperature Ti reaches around -2 to 1 C by repeatedly

calculatingCéfi‘ﬂﬂ“&‘é‘,‘i‘?r‘rwli‘f‘:\e[itr?ge CEL AR T P B BT A LTINS O RS fosiaa e itching
compartment 4 on a periodic basjs (at.every predetermjned time interval), lowering of a set
ﬁe% 0Z0n ?{Qﬁcgang rac{walaefgectl tlgse él%iash éiatlstgcttﬁgfﬂ;hdee(é%félﬁlﬁat 8%8

temperature in the SWICHNg Compartment artment 4 is

O e B e e e

. €8s CLLS .
certain timing, and moisture Inside the store product freezes immedi . Kﬁer% e moisture freezes,

instant freeging,is PEFQNMEd bY.0lawing 520l alk[apidlinie, e SWHEhINg. cPmpargment 4, or by

lowering the set temperature further order to fréeze the parts other than the moisture as soon as

1Opossiblei0@nd]Wh@ﬂ%g@ﬁ@ﬁ%ﬁg%aimmm%§ frozen, supercooling freezing is completed.
- While the user is manipulating the controlling panel 60, pressing the instant freezing switch 60c, and

performing control oficinstantcffeazingSupaienoiingreaing )yiit is sisatavgd endhe control panel 60
that is during "instant freezing." [0150]The above describes an example wherein temperature detection

in the 15swifahinyccompaitnientohisipestormed byotharswilehing kompadiaent thermistor 19, and
temperature detection of the stored product 25 that is put in is performed by the thermopile 22;
howellr, itimptrestdptablenttatiforeichmplentbe tteenpératd tbdvthehdwitching compartment 4 is
detected by the thermopile 22, and by opening and closing the switching compartment damper 15, the
temperaturCIRPEHIESWifchiFRy THIpPeriienE 4 A0l esnnoliettinhatisdt idaalepplicable to have both
temperature detection of the air
mstant 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 compartment
thermistor 19, and by opening and closing the switching compartment damper 15,
temperature fluctuation is suppressed to approximately = 1K.  Afier inserting a stored
product in the switching compartment 4 that performs supercooling freezing, a user
20 presses a switch on the control panel 60 (the instant freezing switch 60¢ of compartment
selection switch 60a to the mist spray switch 60e) (here, instant freezing is supercooling
freezing (in order to prevent “supercooling” being falsely recognized as “cooling too
much,” “instant freezing” is used as another expression to represent freezing instantly)).

When the instant freezing switch 60c is pressed, a detected temperature processing

25 (estimation processing of a surface temperature) of the thermopile 22 is started by the



temperature inside the storage compartment and temperature detection of the surface temperature of
the stored product performed only by the thermopile 22, which is a temperature detecting means.
[0151]lt is also applicable that the temperature TI &¥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 sujserDeirigTAseziMgicand somtditeepmauett] [BaSRINownduperedoling freezing
(supercooled freeze) will be described in ore 5detail. The refrigerator | according to the empo@ment of
the present'fR{ERtIgFaaIF NG A Stapéte mpslericrepronniche shatdonsoessadefor realizing
supercooling stably, including a control mechanism that controls a temperature and cool air, s_uch as a
tem peraturég,eafoﬁ%‘%cé’é‘B?a‘éW%‘i‘F YoRARsradinhing Gicepdredepwivitisrdsraib 1o a food item,a
structure of, a casing, etc. that houses the food item, a device or a control 10mechanism that

determines LoMBRIGh S SIRERBSIRGNRSEISams FaPrEtsmd HeRatsR §odh&Bercooling certainly, and

a device or ntrol mechanism.that prqvide timulus which is considered necessary for releasing
of su p(g?coc:)\%rﬁg(;a.1 Firther. m%e?z?iﬁgg%fﬁiyg%%%i l%%geét RSB S cooiid ahtiFeserving for

maintaining.fieezind ofgratiavally et ieleasing ol upsieagling, dpfoaltiere. supercooling
freezing is divided into five states as follows according to afood item emperature.
stored product freezes immediately.  After the moisture freezes, instant freezing is
performed by blowing cool air rapidly into the switching compartment 4, or by iowering
the set temperaéure 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 panet 60, pressing the
instant freezing switch 60c, and performing control of “instant freezing {(supercooling
freczing),” it is displayed on the control panel 60 that it is during “instant freezing.”
[0150]  The above describes an example wherein temperature detection in the
15 switching compartment 4 is performed by the switching compartment thermistor 19,
and temperature detection of the stored product 25 that is put in is performed by the
thermopile 22; however, it is also acceptable that, for example, the tempefature in the
switching compartment 4 is detected by the thermopile 22, and by opening and closing
the switching compartment damper 15, the temperature in the switching compartment 4
20 iscontrolied. That s, it is also applicable to have both temperature detection of the air
temperature inside the storage compartment and temperature detection of the surface
temperature of the stored product performed only by the thermopile 22, which is a
temperature detecting means.

[0151]  Itis also applicable that the temperature T1 of the stored product during a

25 supercooling freezing process is directly displayed in numerical value on the control



(1) Unfrozen state: The food item tempferature is equal to or higher than a freezing point of the food
item. (2) Supercooling state: The food item temperature is equal to or lower than 20the freezing
point of the food item, and the food item is not frozgh. Itis 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 #r88'AAg t8 hesasipigpeshis dtiohestsgetoRestdrswimeirmbredondl25iem 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 réEMHRE SIS M SRtk mprRETSTatatus of epprraeingfiesrinsicndmanylireezing reserve state: A
state wherejn the food item is frozen after undergoing the process of (4). [0154]Now, freezing points of
major food tEHESVT°be described. The freezing 5point is -1.7C for beef or pork; -1.3C for tuna; -1.7C

for potatoes; -1,2C for strawberries; and -2.0C for a 6{ s%b ok for reference: Sougo-syokuryo-kogyo,
1975, p. 9 )1.;5(515 P\Vé?gqesr%)%%%?agﬁln Sélg%rﬁ?ﬁ‘? r%“eeﬁ 83%@%15@%?888%6’ {t5"ake a food item
reach § terpg[AtUigSEHALIR ArioNSL AN A iessing pont in,anunftozen siate) and a L0conditon for
promoting supercooling (Idwering a temp rature that is reachedin a supercooling state) in the states

oo (2). BcaAdiion (96 CIEaNAd DS RHARIRAP NG SRS A0S FFHIRIERHORIRLY. and conditons for
stably, including a control mechanism that controls a temperature and cool air, such as a
temperature, a wind speed, an air volume, a timing, etc. of direct blowing of cool air to a
food item, a structure of a casing, etc. that houses the food item, a device or a control

10 mechanism that determines completion of supercooling necessary for realizing releasing
of supercooling certainly, and a device or a control mechanism that provides a ﬁimuius
which is considered necessary for releasing of supercooling.  Further, the refrigerator 1
also includes a function of cooling and reserving for maintaining freezing of good
quality after releasing of supercooling.

15 {0153]  Here, supercooling freezing is divided into five states as follows according to
a food item temperature,

(1) Unfrozen state: The food item temperature is equal to or higher than a
freezing point of the food item.
(2) Supercooling state: The food item temperature is equal to or lower than

20 the freezing point of the food item, and the food item is not frozen. It is recognized to
be in the supercooling state since the food item temperature keeps on declining,

(3) Releasing of supercooling: The 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, Hquid water is



is supercooled frozen in (4) and (5). When a sufficiently increased supercooling degree (temperature
difference between the freezing point of the food item and a 15temperature reached by supercooling)
is obtained by controlling (1) to (3), the effect does'flot 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
temperatur&&iRferaelipisresolif i tomng abaft e smess fraaraablemgeasitto or 20higher than 0C
and the supercooling state is released, the process is started again from the state (1) once again.
[0156]Next, the proc?é%&?%ﬂfﬂ'&’@)%ﬂpé)@%%%éﬁw StateF%ﬁ?‘tﬁr‘f"é%ﬁlﬁﬁ}ﬂi@?%ill be provided

based on an exalginatio resalt‘at,the time a slicezgf beef with a thickness of 15 rnm and a weight of
150 g is indSHel 482 SRR LS RESH PO 8upercooling in a supercooling compartment (the

same as a percooling space) in the refrigerator 1 in the present inyention will be described. The
points to bcﬁ%%d atﬁ / rgemo% }.270? " "?tﬁ%l%%%aﬂ?&e oL (%%C&gﬁé'ari & é‘S‘c‘ﬁlH% speed, and a

not & time of Setting on for super
differeqce fghicen adowestparsalemperagngtjsrpached A pupergoaling state) of a core
i ole ezi p i1 . It the cooling speed is too fast,

temperaturée of the food item to be cdoled and a fréezing 5point, etc, If t

the food item g sRaleckin aﬁob@@&%g@twﬂ%ppg@éw@m be eRfire.fRag flervy hience, a frozen part

and an unfrozen part are generated (the difference between the Surface temperature and the core
temperaturexof the food item is large). Since an ice crystal grows from an ice nucleus as a center, even
when only a part of the food item is frozen, the ice crystal grows from the ice nucleus

[0155]  There is a condition necessary for entering sueprcooling (to make a food item

reach a temperature equal to or lower than a freezing point in an unfrozen state) and a

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 increaseci sﬁf)ercooling
degree (temperature difference between the freezing point of the food item and a

15 temperature reached by supercooling) is obtained by controlling (1) to (3), the effect
does not disappear by (4) and (5). However, in a case wherein a supercooling state is
maintained, when the door is opened for a long time because of moving a food item in
and out, or a set temperature is equal to or higher than the freezing point, and a
temperatﬁe 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 is inserted as a

25  food item. A condition for supercooling in a supercooling compartment (the same as a



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 tim®of thawing of the food item. [0157]The result is
that original juiciness of the food item is reduced, nutrition such 15as free amino acid is reduced, and
the texture gets worse. Meanwhile, too slow a cooling speed is less of a problem with maintaining of
the cooling StfEopliRgsragob ATt therdualibye ofaratfovehiienmgétindgwobse by a growth of
bacteria and oxidation, etc. because the unfrozen state is lengthened. That is, the unfrozen state is
prevented FIGRPBERGABRGIRA Coigse bssténaarenditintrérenreberigenahexsliface 20temperature
and the core temperature small until the freezing point, and by increasing the cooling speed so that the
temperatur&P§tiic F’e%gﬁ@% PSSR migrkesiiaEs (a femerrpETathies arghwlénding supercooling when
the temperature re?ches ebtefrggerature equal tgfor lower than the freezing point (in a supercooling

state),. In RIS Way, tEmparature contralAAE SO i XS hiiFHiNiRG GAG AR R SEEI reaches the

freezing 25 (p'mt, ntiII fgoq. item reaches.the supercgoling state equal to or lower than the 96
freezing po%tl, ér?%'untsllllﬁ?le 000 it ?%gé%rpﬁ%slgfélyt/ ?rgoeoz&e%%lf grc ?{éieéa%%%f‘gﬁvﬁ&%%%lﬂfg are respectively

u
performed B,a,coRtauRYEALANASSS {BATASLI AU, BISONE sieh & problem-, there s also a

method to add an antibacterial function to the supercooling space. S e %talﬁeacterial function, there

is & method,@feusingMitamiolat os Rz enembands0 eRIMIEIINR RiRsRRLembadiment, the

electrostatic atomizing apparatus 200 is installed in a storage compartment (for example, the switching

compartmetit 49dtatResforms SRRECANIRGFasZIRg. Bydnsiatipgtheelacirstatic /ipmizing apparatus
200, when a supercooling state is maintained, it is possible to spray water droplets that 10are made

into nano-sizecmistyhypapetatio ptdeeiestrasiatichatoizing apRas &l 200anda,9rowth of bacteria
and oxidation, etc. can be prevented by ozone, radical, etc. in nano-size mist; therefore, a refrigerator

and alfbod e servdtionemetkiott in thenéfrigerator idobtainkdherincitlis pessikia to prevent that the
original juiciness of the food item is
produced. The acicular ice crystal or a large ice crystal gencrated between cells, etc.
leads to outflow of moisture or destruction of cells, and causes drip loss at the time of
thawing of the food item.
[0157]  The result is that original juiciness of the food item is reduced, nutrition such
15 as free amino acid is reduced, and the texture gets worse.  Meanwhile, too slow a
cooling speed is less of a problem with maintaining of the cooling state, 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 u_nfrozen state is
prevented from being long by cooling so as to make the difference between the surface
20 temperature and the core temperature small until the freezing point, and by Increasing
the cooling speed so that the temperature quickly reaches a lowest mark of the core
temperature, and releasing supercooling when the temperature reaches a temperature
equal to or lower than the freezing point (in a supercooling state),. In this way,

temperature control and cool air conditioning until the food item reaches the freezing

25 point, until the food item reaches the supercooling state equal to or lower than the



redliced, that nutrition such as free amino acid is reduced, and that the texture gets 15worse even
when the unfrozen state is lengthened by making the cooling speed slow and maintaining the
supercooling state for a long time at the time of coﬂf’rolling supercooling freezing, and further, since the
food item can be preserved in a 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,
20nutrition SueArgsriak adinsldbivishittmegoredclarittextafenscosth {0168 Fliber, since it is
possible to spray water droplets miniaturized and made into nano-size mist, the water droplets can be
sprayed unifGARTSHINSE si3farpstnisartinets amehasetorarhite mlisokdgytdresshleard grevented from
dryness by the water droplets made into nano-size mist Therefore, a stored item in a supercooling
state, a stofdt R 548/ ACBEIAG g yratirstaizl nstisrely e =gl cooling state can

be kept fresh 97 agdt revented f%f dryness, the quality of the food item does not get worse, and the
“PeESpabic o RECPIHG HEHIS HEsKe S dh MRIgAl P F s & URY L SEBRO%E performing cooling,

refrigerator 1 capa
freezing, s%grsgognling and supercooling freezing can be obtained. [0160]In a case of supercooling
freezing, a time (a time for which a supercooling 5 state and an unfrozen state can be kept) it remains

in an unfrozensand sypRIGEAINO.AIAIRINA 1BIRRIAKYE £ ﬁ%%%ﬁ“%%ﬁ}%%g 3£C) including and

around a largest ice crystal generation zone (-5C to -1C) i1s long me of passage is long)

compared 0B FS6ABIANBSAL BEZNGEIC HAAERIN 4639013 sercooiing state even

if the time of passage in the temperature zone (around -10C to -1C) including the largest ice 10crystal

generation genentsatptacoblld slepe . anHeenervstal alielbeing frozanidngspathacome large, and
approximately uniform fine ice crystals can be produced. In freezing using the temperature zone

including antharound theetasgist teck/ataltemnparalyaza8e, theywruoksymataaling freezing in the
present invention is a new freezing method in that small ice crystals are formed in large numbers, and
it is alfigh asqualitynfreemingizEurith by, ipethéngupestaohegtfceszingin {hepIesend invention, it is
a growth of bacteria and oxidation, etc. can be prevented by ozone, radical, et¢. in
nano-size mist; therefore, a refrigerator and a food reservation method in the refrigerator
18 obtained wherein it is possible to prevent that the original juiciness of the food item is
reduced, that nutrition such as free amino acid is reduced, and that the texture gets
15 worse even when the unfrozen state is lengthened by making the cooling speed slow
and maintaining the supercooling state for a long time at the time of controlling
supercooling freezing, and further, since the food item can be preserved in 2 s
upercooling state (unfrozen state) for an extend.ed period, it is possibie to obtain a
preserved food whose thawing is unnecessary, original juiciness can be retained,
20 ‘nutrition such as free amino acid is not reduced, and texture is good.
[0159]  Further, since it is possible to spray water droplets miniaturized and made into
nano-size mist, the water droplets can be sprayed uniformly in the storage compartment,
and a stored item is kept fresh and prevented from dryness by the water droplets made

into nano-size mist. Therefore, a stored item in a supercooling state, a stored item in a

25 supercooling freezing state, and a stored item in a normal cooling state can be kept fresh



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 wher?4 time it takes to pass through the largest ice
crystal generation zone is long (even when it 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 fornf@d cHsatedHle fEoerkethe awdisudéhedotihieireéxingoobgjondsguralityhean be performed, in
which point, the supercooling freezing in the present invention can be said a new freezing method.
25[0161] THEFEEE S presBrits orifpapasrseasiferhurersvdisd ardinhis eodlinrriaeé even 98 a freezing
process after that takes a long time, since it has little effect on an ice crystal condition; however by
performing If?é%??ﬂﬁgr‘é‘iﬁﬁﬂ?vﬁ‘?éﬁ%é%%ﬁoﬁg?ﬁ EMtarescheis i HiBes4s bardianedsupercooling state is

released, ibility for ice crystals to become enlarged gets much lower, and the food item of good
quality car?[gelo% ine%l. alict?rst?'nce)f,s é)?iﬁoé’ e KRB LTI I S/ ST NI SHA 9L E8¥ (for example,

bacteria gr tc.) of-the quality of the f og item other than the factor related to ice crystals,
freezing of%%%é?%%%ﬁ?& can %Jté% %ér or%gggf ieélﬂlllﬁs & above Tt i <g%u (?ﬁ%’é’%i%rffﬁtfhis point a case

herein a f i : Ii isrel f li d is frozen;
wherein a fR0R et Ak b SRS A URerER9log SRS, R relsased fom supergaoling and is froz

however, there 10is no necessity to freeze t item that has enteréd the supercooling state. As

for an advapiagiol supateaelpol rsseRtAR ieanilie apRiGRRIAg slals Wiligy! 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 feashitenisiaresesed aia tampaiatue eavakiogrRuahana fiegzing temperature, i.e.a
temperature at which the food item is frozen 15under normal conditions, the food structure rarely

undergoestarisafipiienreliieio dgeperysialsond vieobringoeresenved atrdew dampesatidee. Preservation at
a lower temperature is effective in preserving freshness on the point that various chemical changes of

the foldd itemygarebeprevented; E0d OAHC advant ayeiscofr presefivatian@radowdemgerature and being
unfrozen can be attained by the present invention (supercooling :
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 tenﬁperature does
not change; however, when the item undergoes the supercooling state, even when a time
it takes to pass through the largest ice crystal generation zone is long (ever when it
20 remains in the largest ice crystal generation zone for a long time) in a freezing process
after that, ice crystals are not enlarged, are {ine 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



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 iten?%s unfrozen, the moisture may be used for growing
bacteria or various chemical changes, but it is considered that food quality can be maintained in a
good state by 25performing supercooling freezing to have a food item frozen after undergoing a 99
supercoolirty Sea s et alrdberitkave feioriTheeforehapredersiationrinmisupenaboling state
(supercooling preservation) may be inferior in food quality to (require more attention than) that in a
frozen staté (&R BONRG HERsHEG I IREven geidalionths fheddtaperotolin§etite is in a level
without problem when it is a 5short-term preservation (for example, about one to three weeks).
[0163]Now PIRE S AR LeR BESRTLs P b st vbrrinbikite dorics enstatjéodsrapisrtment (for example,

the switching,compartment 4) wherein supercooling freezing control is performed may be operated
i oP BRI SoRe

simultaneotishy Sith Start E P B bR IS H e R aitbh BB Srmed in the control

W
or ex

panel 60) of A0syReicoalNg.f15e7ing coniral, and may.be operated in fhe migle of supercooling

freezing control. Here, ectrostatic atomizing apparatus S sh its operation at

a predetermjped iemperatirg (for SHRMRIG A BmRsIale of a freezing point, i.e., 0C in a case
ofwater) at which the heat absorbing fin part 211C of the f(.:otglitﬁ’eg Op asigefsz% G é’vﬁb é%‘ﬁdensation water
that has cond@nses i thedheatsl 5absorbing fin part 211 does not freeze. [0164]That is, when the

instant freezing switch 60c foimed in the control panel 60 is operated, the supercooling freezing control

is started auddiie temperabaie, in the-steredentPmRItmentis wraduallyrdecieased.apd in the
meantime, the electrostatic atomizing apparatus 200 is operated simultaneously with start (for
example, neawripdlatigrropdlity state is released from supercooling and is frozen; however, there
10 is no necessity to freeze the food item that has entered the supercooling state.  As for
an advantage of supercooling preservation to keep the supercooling state without
freczing the food item is in that since the food item is not frozen at all and ice crystals
are not generated at all even though the food item is preserved at a temperature equal to
or lower than a freezing temperature, i.¢., 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 2 good state by

25  performing supercooling freezing to have a food item frozen after undergoing a



20instant freezing switch 60c formed in the control panel 60) of supercooling freezing control or after a
lapse of a predetermined time after start of supercooling freezing control, then at the time a detected
temperature of the switching compartment thenn st8r 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 25compartment (for example, the switching compartment 4) reaches
the predete?%ﬁﬁﬁ‘éﬁhl@@ﬁ@ﬁméﬁgﬁﬁé?sm@%‘ﬁé@ﬂonHﬁﬁ@r@le}é‘ﬁ@ﬁaﬁ@nétmnizing apparatus 200 is
finished. [0165]Here, it is also applicable that the electrostatic atomizing apparatus 200 is operated in
a case wheTEH TP et assiAglen REN B0k $8} ey bin e irbrganalisdos operated, and
supercooling freezing control is perfoxined after a lapse of a Spredetermined time. In this way, since
dew conde Eg?ilé%n\l/?%‘i@f't%rﬁf?%@asrﬂ Roel RS St sia SRR TR RS HE RS 1 e rostatic atomizing

apparatus 290 before %ngercoolln(gi}‘lreetg{n con}rol sta%g, pre %vatlon in a supercooling state or

; ; . ate o
preservatioR i 3 Supercooing freasing Atateanbe BariREl T it Wrierein a stored item is

moistugizedshgglgﬁg%g@ad&%fggg)gﬂ en E}ggt Qil%qavt%g%qgegggsver supply part 250 of the electrostatic

atomizing apparatus 200 may be damaged by dew condensation or freezing, it is applicable to form

the high-vojiags poweksRRILBRI AR RH Flscliasialis:alamieing aRparglus 200 as a separate

member without forming it integrally with the electrostatic atomizing apparatus 200 as a kit, and to

install the mgllﬁpggﬁﬁgg(mm@m%@@ﬁggégl%%p@r%@ﬁ%hm@ a storage compartment,

but in the control device 30 having no risk of freezing or dew condensation, etc., for instance. Further,

in a case inmadieb therelectosiaticiatarieing-apRaiaiua20 5 Watalied (nthe.siprage compartment
wherein supercooling freezing or freezing is performed to perform freezing preservation by providing a

heating meams-dhc ticinitynofritheintectioatalictafatomiking apfaait @08, even when the cooling plate
210, the electrode holding part _
10 supercooling freezing control, and' may be operated in the middle of supercooling
freezing control. Here, the eie_ctrostati_c atomizing apparatus 200 should be set to
finish its operation at a predetermined temperature (for example, a temperature of a
freezing point, i.e., 0°C in a case of water) at which the heat absorbing fin part 211 of
the cooling plate 210 or dew condensation water that has condensed in the heat
15 absorbing fin part 211 does not freeze.
[0164]  Thatis, when the instant freezing switch 60c formed in the control panel 60 is
operated, the supercooling freezing control is startg:d and the temperature in the storage
compartment is gradually decreased, and in the meantime, the clectrostatic atomizing
apparatus 200 is operated simuitaneously 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



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 storé%% compartment rises. The electrostatic atomizing
apparatus 200 operates also when the mist spray 25switch 60e formed in the control panel 60 is
controlled. 101 [0167]lt is also applicable that as an initial setting of the mist spraying apparatus (the
electrostatieRRSMIPIRd oPETHNR ot cledrepeiatomisith enpistiepRaindiaiphakatus (the electrostatic
atomizing apparatus 200) is set to operate only when the mist spray switch 60e is manipulated, and a
setting of a[ﬁfﬁiﬂg (ﬁﬁﬁ@%ﬁéﬁﬁﬁ%&ﬁ?ﬂﬁé‘l@é@%@%ﬁ%@aﬁmﬁ@ apprartreis0909 to operate, such as
whether it %perat%s and stgﬁs in c&%niunctiog with control of the instant freezing switch 60c, whether it
operates af Predetéimied THEHAEIS RHathErTEEpardtes R dostsssiiihedispirimsRsvith opening and
closing of aégl%orgéliygee&her it 0 eratﬁ\s d stops in(é?r?ﬁn%é#ction with an outer air temperature or a

ide a sf&fléigfél compartment wheth ek aliSEA58E $Rtonjunction 10with on and

temperature insi
Off of 18¢ CoruIRARAIed £ 1 ROLAT LU0 R ks O YISIOS i OPSIRLED Giad stops In
conjunction with opening and closing of the damper device, and so on) dr an opefdtion time when the

mist sprayiggrg%oggﬁﬁgﬁ,g%@@J%rg%gﬂ&ﬂp%ﬁl%g%ﬁﬁgg%g@egogeerates can be set afterward

when a user selects a compartment with the compartment selection swﬂct;:uﬁeéﬁa{), orgperforms a
temperaturgeseiingiira SieragRdRcamRarmen il JeIPsIalNS Zane fransfer switch 60D, in

which case the electrostatic atomizing apparatus 200 may be made to operate in conjunction with
control of thepethelisgnalisyitehess hieptempeaiyias.is Wi ohessierags.gompartment, 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 needbofwomrtiolling 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 ddmpétaslwelHeratleastondsttrageiconipariment ssppaspatekerihpossible to switch indirect

cooling and direct cooling, it is possible to provide the refrigerator 1 or a storage including a storage
electrostatic atomizing apparatus 200 may be damaged by dew condensation or freezing, :

it 18 applicabie to form the high-voltage power supply part 230 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,
i a case in which the electrostatic atomizing apparatus 200 is instalied in the storage
compartment wherein supercooling freezing or freezing is performed to perform
freezing preservation by providing a heating means in a vicinity of the electrostatic

20 atomizing apparatus 200, even when the cooling plate 210, the electrode holding part
220, and the discharge electrode 230, etc, are frozen, they can be unfrozen by applying
an-electrical current to the heating means, and the electrostatic atomizing apparatus 200
can be used again immediately when the temperature inside the storage compartment
rises. The electrostatic atomizing apparatus 200 operates also when the mist spray

25 switch 60e formed in the control panel 60 is controlled.



compartment wherein instant freezing, normal freezing, supercooling freezing and 25supercooling
reservation are switchable, and capable of spraying nano-size mist by 102 electrostatic atomization.
Furthermore, since it is possible to switch (chooselfi$ing) indirect cooling and direct cooling, a storage
compartment (for example, the switching compartment) can be made under high humidity by switching
to indirect cooling, and can be used also as a vegetable storage compartment capable of maintaining
a high sShurttiéntli stateibylspralinepledhin-aize mida ool thepossibteyiogmmvicenthiencefrigerator 1 or
the storage that is clean and capable of preserving a vegetable fresh. In addition, since the
electrostatif SREMBHGApArE IR 28053 YiobsterrirtigTeob thrayist somyiasamparetis ighgossible to evenly
spray fine n?no-size_ mist in the storage compartment, perform bacterial eradication provide
antibacteridt EfEEE 5 B SERFE  BEIHES 2ANds R R ARARA g I Ot tha sTds sresiBistie compartment.
[0169]Furth6(%)re5 lssigl%e.aslatt QI%H uality freezing function, a supercooling freez function is adopted in
addition to & CONVERBONAT TNSAACTERS Mg HRESFHHEE the Biskosbar St iR apparatus 200 can

be inclyded, there is effe 0tohi h-qtggé’t%gr‘g e'n capable of preventing drying using less energy
3 %5@&%6% %?é]a Rl e l(;?zthgl?ozgmﬁeS ﬁné)ét?géffi&%fl%%l?ﬁeasure for global

than a conventio one, that is, an eriergy-saving freezing ca

envirormeny; gag,beeallsth ALTQIEATERIMANE: B pOfSing <ol ot . space for performing
e

supercooling and by adopting a cooling structure capable ot controlling temperatures wherein cooling

temperaturas.sam Dy eRRgeAa IRl JRmASTIEE: eiRIS ARG alsHRercoo! ng 20freezing of
a food item including edible meat can be realized, and further, since nano-size mist can be sprayed, it
is possible dedpesiainbiacteriaderaticRon cHPMEB N with an outer air temperature or a
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 setting in a storage
15 compartment with the temperature zone transfer switch 60b, in which case the
electrostatic atomizing apparatus 200 may be made te 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



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 exal%le, is 103 used as the temperature detecting
means, a surface temperann-e of a food item can be measured, a temperature (for example, the
surface temperature of the food item) closer to the food item can be detected, and thus, success rate
of supercodliFftEdsi A Rgas0nnd HawFiry praxEriatipes{dlperesitniresringwf fine food quality
can be provided. 5[0172]According to the present invention, since a supercooling freezing function to
perform frel8Ziier iter e et sonlitstaterresomaatmris o ssmigleo thersichagzing of high quality
wherein sizes and sh%pes(ﬁf ice crystals g%enerated at the time of freezing are less likely to damage a

structure of SHRSHGIFAY S0 T FOPRSISL IR e Bibiakta redershnodBtamtiose to an original

state can bgagggadggddag\éen atge ié%eb élgt Ocrglst&l)s are broken, and food quality such as taste, texture, a
preservation state, etc. of the 160a T ST RIS B Y SARUR O R SPAIIE s thermore, since

supercooli i f ing after the supercoaling state.is included, ice nuclei are small
cpolingIRreia e PRSI, beezing i oo }%873%@3% L N

and fine, and the ice nuclel are approximate m e over a refrigerated object, such as

a food item henge. (b foad quall s PENRHNG10ah/A,2 £95% 61AGIRI 1Rfiagring of insiant reezing

Additionally, since miniaturized nano-size mist can be uniformly sprayed in a storage compartment,

there is an gifechthatdtisessibistaeHembarier aicy%ﬁ@éﬂi%m&ﬁ%é!iﬁcﬁn%ﬁ%@ﬁée”a' effect, and

prevent drying prevention as well. [0173]Further, in a food item whereto supercooling freezing is

performed inithessBietigesatortofithenpresentiivantinssineeseaeling.cpegdr-at the time of creating
a supercooling state is slow, ice crystals begin to grow at a time after the temperature declines

uniformly tddtrerinisiceiofithe, fooddtemibandrinent:is, prpoasibilydiaiieeerystals partly generated
unevenly grow, and the size of the ice crystals generated inside the food item are small and
appro¥imatety ievidn b stefarecfopdtaeatity can be 25maintained, and further by installing the
electrostatic atomizing apparatus 200, itis 104
[0169]  Further, since as a high-quality freezing function, a supercooling freezing
function is adopted in addition to a conventional instant freezing, and further, the
electréstatic atomizing appératus 200 can be included, there is an effect that
high-quality freezing capabie of preventing drying using less energy than a conventional
15 one, that is, an energy-saving f:re;ezing 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 item including edible meat can be realized, and further, since
nano-size mist can be sprayed, it is possible to perform bacterial eradication, provide
antibacterial effect, and prevent drying, etc. inside the storage compartment with a
structure and control of a refrigerator that is not different greatly from the conventional

one.

25 [01711  According to the present invention, since an infrared sensor, for example, is



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 supé?éooling 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 cobffitpaiheirsnemmigTestecting esoterasyfine toulimgwerizeitndemtvehickeis allocated inside
the freezing compartment 6, and which maintains a food item in the supercooling state 10wherein the
food item iSHBIHEL AlcapasrR A RpEralt b yuirtdamewarhihafaddimy aiert by taking in cool
air that is blo n}ro . the cool ajr outlet of the freezing compartment 6 and is absorbed in the cooler
13, a tempéoré%ﬁ Osgglfﬁﬂ‘gp?ﬂ Srﬁlft@ﬁfﬁé’r?%fg“éﬁfé‘ﬁ?ﬁ@r% TR TPlag RFEBETEfment 6 equal to or
lower than é%gfrblél%ig u%lsto or hi%her tharlfl -15C S%éha}ﬁ?e food item stored in the cooling
compartment achiaves & 15aupercooing Satt™Z Ryt Hir Serfiaoaiing AWM conditions the cool
air blown i fregzi tment 6 and .taken in the cooling compartment so as to prevent air
speed\gs{urrrc[)@rfgﬁlg t§§ %%&%%ﬁﬁgﬁggﬁ llirﬁvteﬁéoéléts)]l?ﬁa o eﬁg?f)r%g&n%g Hg[é??ﬁg?ﬁtgin the stored food
tem in the paRlingikamRRIHBERL BREI0IHE HPR GORIN A5 A IPRCOpIRG release means which

releases the supercooling state by changing the air 20speed or the temb)gré) ure, etc. surrounding the

food item rth ali apat o ' fing.means which
heusae ikt hencpaling.errepatmenh aad @Jﬁ%@%ﬁé&%ﬁ%ﬁ%éﬂ%@

performs freezing preservation at a set temperature low whereby item is cooled

rapidly by ineegiaging the Riespeeesuyaurdingdbedooditemmidawsring, e temperature surrounding
the food item after supercooling is released, and is capable of 25realizing energy-saving and

high-qualityhfréezingtali 6f [dEI5lHere cihe starngEaMpe ent Wishcarpaform supercooling
cooling, supercooling freezing and instant freezing may be other than the switching compartment
10 crystals are broken, and food quality such as taste, texture, a preservation state, ete, of
the food item at the time of defrosting is favorable. Furthermore, since supercooling
freezing to perform freezing after the supercooling state is included, ice nuclei are small
and fine, and the ice nuclei are approximately uniformly formed all over a refrigerated
object, such as a food item, hence the food quality is better than that in a case. of normal
15 freezing or instant freezing. Additionally, since miniaturized nano-size mist can be
uniformly sprayed in a storage compartment, there 1s 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 reﬁégérator 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 1ce
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



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 H¥ made to perform supercooling 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
refrigeratoPSPYRE KteFayatrating ehdy fecddetoperiasahesarté prdiviied, Bdrtheridrore, the electrostatic
10atomizing apparatus 200 can be installed in any storage compartments (for example, the
refrigeratingCOPRFEARERLEIThE RN (ORBH BT beca [oed Yedstablestbkalyarment 5, and the
freezing cogn{oartment 6, etc.).if only a heating means is installed depending on temperature zones
wherein thé i El%rélt%fﬂt’ﬁ%tgf’éllgc;’gaesi%?ﬁﬁtﬁpf‘ﬁ?é’ﬁ@e&@é%?r]ﬁﬂ’@d?%if'f BHBpIERP URAIng operation of the
electrostatict %t:omizing apparatus) 15Next, it will be described a visual confirmation means with an
example of the refrigerator 1 in a case wherein the visual confirmation means is installed in the cover

300 of$he gieeiostais alamizing PRPAANSAPA QAL ASE! gandsualy confiun whether he

electrostatic atomizing apparatus 200 is operating. In the presenf; emBodiment. A%%hown in Fig. 4, Fig.

5. Figs. 184eghatiersiong elscliasialic0RIamiaing Apaaia et 508 phAnLED. for example is

installed inside the cover 300 or on the cover 300 itself of the electrostatic atgmlzeing apparatus 200 so

that the usef.eag Miskaty conticmpwhetaer Ihe SlBcuastatis ALoMIZINg. afus 200 is operating. The
electrostatic atomizing apparatus light 600 is made to light up at the time the electrostatic atomizing

apparatus 2e.isiaperating: wbiehis gapabipofdightingespanasiaghingwhenthe electrostatic
atomizing apparatus 200 is operating at the time the 106
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 outlet of the freezing
compartment & 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 &

15 supercooling state, a cool air conditioning means which conditions the cool air blown
into the freezing compartment 6 and taken in the cooling compartment so as to prevent
air speed surrounding the food item housed in the cooling compartment, and to maintain
the stored food item in the cooling compartment to be in the supercooling state, a
supercooling release means which releases the supercooling state by changing the air

20 speed or the temperature, etc. surrounding the food item housed in the cooling
compartment, and a freezing temperature setting means which performs freezing
preservation at a set temperature lower than 0°C whereby the food item is cooled
rapidly by increasing the air speed surrounding the food item or lowering the
temperature surrounding the food item after supercooling is released, and is capable of

25 realizing energy-saving and high-quality freezing,



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 storagé%mpartment is opened, the electrostatic atomizing
apparatus light 600 should 5preferably be used as a light inside the refrigerator, and lit up continuously
in a color (for example, white) which can be used as the light inside the refrigerator. When the
electrostatit’afoniziRgrappapiirs 2ompaoperatihiy ataheaifmmtheoperiing @mingosing door (the door)
of the storage compartment is opened, the electrostatic atomizing apparatus light 600 should
preferably SEPRECRIETS fsgi o AiEitsime Foimhaade Athwiem tocaritskingsoayeneiled by the user by
a lighting method different from that in a case wherein the electrostatic atomizing apparatus light 600 is
used as thé' 1@?‘?1%8@8 SHS iR SOBP AT IR RS e (R FdtrE B ARaRBIMEM G- dRfaratus 200 is not

operating [Q%YEZALQG% Lase _whetrgintthéa electrgstati ator%]izin \pparatus light 600 is installed inside the
cover 300, When one of plutal operings Horexaribl& MREH SrtsiHRL S EpBEGBart 515, the side

surfac? op%giggfh(&gtcga%v%/r%ir? rm&dia@ggggsﬁié}gﬁ%%%%%%%ﬁ&g%ﬂn e(notdshown in the diagrams),

E% made to. . .
or the lower surface open not snown In lagrams are ojf)enlngs with apprOX|mate SIZes

that a user canngLinserta IDgELIETER ALRORISHIN the fI9Nl suiface of he both side surfaces, is

possible to notify that the electrostatic atomizing apparatus 200 s ongesra{?rﬁgﬁ without any special

20devisal bypiacinenbe.slsctiostatie Alomizing.aPpRYRINS lightS00a52Rasitgn where the light from
the electrostatic atomizing apparatus light 600 (for example, an LED or a lamp, etc.) leaks into the

storage compaiamIRBhiombeRpenNgsasRREHWES: FUHbRE, flaaHp theLase wherein the

electrostatic atomizing apparatus light 600 also serves as the light inside the refrigerator, it is possible
to irradiate insideagf the sterage campartmestZbwithantproviding-adighhingidedhsrefrigerator

separately, and sufficient luminance can 107 be ensured. On the other hand, by setting the position
and thé nuntbreisf4hrereive 3ysn be installed in any storage compartments (for .examp;e, the
refrigerating compartment 2, the switching compartment 4, ;che vegetable compartment
5, and the freezing compartment 6, etc.) if only a heating means is installed depending
on temperature zones wherein the inside of the storage compartments are controlled.
[0176]  (Display during operation bf 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. 5, Figs. 18 to 20, at least one electrostatic
20 atomizing apparatus light 600 of an LED, for example, is instailed inside the cover 300
or on the cover 300 itself of the electrostatic atomizing apparatus 200 so that the user
can visually confirm whether the electrostatic atomizing apparatus 200 is operating.
The electrostatic atomizing apparatus Hght 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



as apertures in the cover 300 so that inside the storage compartment 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 poé&@le to 5notify that the electrostatic atomizing
apparatus 200 is operating without any special devisal. In addition, even when the electrostatic
atomizing apparatus light 600 serves also as the light inside the refrigerator, since the electrostatic
atomizing apparzasdidptisndoeatibierduintel évesiiyqgsidenhtnstor agwoshparvhem without providing a
light inside the refrigerator separately, the electrostatic atomizing apparatus light 600 can replace
10the light fi&fHE tHE Y éffRsErATH Y0 1 PeTRerbemir dfraaimpenlizmeniesisi L 90 ior two or more
LEDs emitting different colors for the electrostatic atomizing apparatus light 600, it is possible to use

the LED(s) SE PRI fh BaEma heanreingadaioprerariiheciio i sEhasieraiimt inside the refrigerator

that lights up at the time the d %ﬁof the storan%e compartment isigg}?en 15and an LED in blue, green or
red is used 3SR TIGIE S RS Sl SSRSAHS 5%6“5%?3’&?5?&?{ ﬁaﬂﬁl}?}ﬂdat the time the electrostatic

atomizing ratus 200 is operating. Further,.as a me that natifies a user visually that the
%n %12 ra?b%%e useclis as Q ?&Eﬁgﬁ%ﬂé%{le reh%ﬁ]eratgr, (ﬁ%acgfgu ﬁgﬁtléﬂglm%ﬁfi c\ior

electrostatic atomizing apparat IS opératmg, y & 18¢trShtatic atomizing

apparatus gL apic 0t sn A P IeRENier o0 5 SANIE) ARTS| R0 Mrevidedn e door of the

storage 20compartment (for example, the refrigerating compartme or t f’an LED, etc.)

dedicated Qripdicaing: ki FleGliosialic FIOMIENG APRAIESA. ARG g gReration i provided
y

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 Ao P SREYREishph aslsgieshbagietn. 25aradisalign strength of bacterial

eradication) inside a storage compartment by a 108 strength (for example, quantity of an applied
voltage or apparayetamounhefloyistfatanizatinnicatci:of shecapekation afithe.glestigstatic 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 $i2e can be visually confirmed by the user by a lighting method different from that in a case
wherein the electrostatic atomizing apparatus light 600 is used as the light inside the
refrigerator at the time the electrostatic atomizing apparatus 200 is not operating.
[0177]  Ina case wherein the electrostatic atomizing apparatus light 600 is 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 diagraxﬁs)) which are openings with approximate sizes that a user cannot msert 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



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 sprayed mist or the
degree of bacterial eradication, etc. immediately. Rl#thermore 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 the figure is divided into multiple parts, the colors are
changed inbEGasesdafetwitibtdandniyeehdisionitan ditt¢hammintoffapeayedimist or the degree
of bacterial eradication, etc. is displayed by the number of the divided parts whose colors are changed.
In this way 2t 185FELi o caiep R fiechaiibtitt be shrageeomisetnmatdeyfeecofhacterial eradication, etc.
also in a graphic display of the amount of used electricity, the electricity expense, and the amount of
carbon dioHdsEIiSEiBTgieien dininateresiacaidn ayi deetibn Roresr PRt SisE canbicfurther, a liquid
crystal, etc. for display.is small.and can be controlled easily, hence a display device and a refrigerator
moderate iﬁ“ﬁﬂ%@egﬁ?gg%%f RO &1 am B A AR APPEIALS HHE dRestBEDrayed mist and the
degree. of bacterial eradication, etc, together with t mount of useg electricity, the electricity
expenege, arrlfg}f éggtrﬁ%uer&f ot étgpﬁoaﬁogll%ﬁ &% reﬁ%%?on? SIEPSHLE Y BEHH SRS confirmed by the
user only b in ' y i R ithout need of Lookin veral parts, the
Xekqgh. gh?aﬁlﬁ{%%, &%twlﬂe Nfte gﬁ%‘&?o‘%a#&%g&lﬁgge%pg? zétgg tggﬁg g&o 5 eg)

refrigerator 1 that is user-friendly can be obtaine part of the cover 300 may be

formed of a@Siadatgriahif. i CRIBIARIRHIRWNED AR IDOSEIGhLSARAANSIiL SYEh as transparent,

white, milky white, 25yellow, light blue, etc., small in thickness, or a resin material etc. that is

transparentos cAR9-danglueanceandsmallinthiskness.soihalihe doperlightanhe visually

confirmed from outside (for example, a thin resin in whitish colors, yellowish colors, bluish colors, or
greenish calersfieéfenanehbyprg vidiagoableast anaitpreisrabiy Pl @lesirashatic atomizing

apparatus light 600 inside the cover 300, the whole cover 300 may be made 5to emit light in color (for
examidle, rél; lighingsd bibergitgplepetc.) from the inside of the
{0178}  Here, by using a dual-color emission LED or two or more LEDs emitting
different colors for the electrostatic atomizing apparatus light 600, it is possible to use
the LED(s) separately in such a manner that an LED in white is used as a light inside
the refrigerator that lights up at the time the door of the storage compartment is open,
15 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 elecirostatic atomizing apparatus
200 is operating, a display such as “the electrostatic atomizing apparatus light is on” and
so on 1s 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, so as to be able to notify the user by emitting a light in biue,
green or red,

[0179]1  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



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 noti&fleak light inside of the cover 300, but by forming
an opening or a slit in the side 10surfaces or the upper and lower surfaces of the cover 300, etc. to let
cool air and nano-size mist pass, and further by setting the electrostatic atomizing apparatus light 600
provided inStFEEBEN 3501 b e EAILET apapplicé Metdighr fopexadmaleunirhvivlet light at a level having
less affect on the human body, etc.) of a wavelength having bacterial eradication, antibacterial effect,
and deodoAARFEIL €fig i H5E8HiIB Ak RS HISHTIHA T SHIsEtE censFame TWAFB00 and a user is not
iIIuminatedA/yitEali t directly; therefore, there is no influence on the human body, and bacterial
eradication"aH¢d ?@iﬂﬁaé%@fy&%rﬁ%gaﬁféﬁfg& B Rhe TRt A St Bl Migig ¥pparatus light 600,
and bacterial eradication.and deodarizing effects hy spraying nano-size mist are improved. 20[0181]B
or t% % £ a(ii( %fg q%,égégﬁ%%%lg b [ 1By

providing the electrostatic atomizing apparatasti RecoVel360°8 just described, since

the cover 300 can emit KQIEBA %A/gﬁde ran eéfor exalinpl{-:-, the whole cover 300,.or at least a part of the
cover 300), eg\u/lgn W%éndstoregeltemsa%acﬂ as food Itens, ke ire ﬁaélugéu%[ SRt the electrostatic

alomizing appalis 008t AP IR P SfUIe.SRSHAS(As, ARMIFIg ARRAIaIUS 200, i

possible to visually confirm 25at once that the cover 300 is emitting Ilgnhtri‘rom etween the stored

items. Furtieridisiod! halsaannlicablento.disnlavdirestly 0418 cyeh30 tpt e electrostatic

atomizing apparatus 200 (the mist spraying apparatus) is operating, such as "during mist spray

operation." il &2}thisarafrihesighidusidethe sefdgenaton Rrdispiay thatthe gleglrgstatic Satomizing
apparatus is during operation) Here, it is described in the above an example wherein the

electrostatielateppizinig cthpahatfisulig bt H00:S instalitthia thes electodstatic ataméding apparatus 200 and
it is visually confirmed that the electrostatic atomizing apparatus 200 is during operation; however, it is
also dfiplicapierdantethetietbe rostatiofatotmizingnd piparatus 200 syved 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 c'>f bacterial eradication, etc. also in a graphic display of the amount of used
electricity, the electricity expense, and the amount of carbon dioxide emission, etc.;
15 therefore, a display section is reduced in size, and further, a liquid crystal, ete. for
display is small and can be controlled easily, hence a display device and a refrigerator
moderate m price and small in size can be obtained. Further, since the amount of
sprayed mist and the degree of bacterial eradication, etc. together with the amount of
used electricity, the electricity expense, and the amount of carbon dioxide emission, ete.
20 can be immediately confirmed by the user only by looking a display part in one place
without need of looking at several parts, the refrigerator 1 that is user-friendly can be
obtained. |
[0180]  Here, at least a part of the cover 300 may be formed of a resin material in

color through which arn 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



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 Iib@fiing 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 refrigefsfuriActE1rasdrin drvbortinte farbiides plidiatstoragedbmpaitmehts such as the
refrigerating compartment 2, the ice making compartment 3 (not shown in the diagrams), the switching
compartmefit® W ddetsasm PR AERtnartifecresz iRl etirprere luhisatdnclude spaces to
house 20stored ite S“ﬁ(‘{OOd items, etc.). Further, the refrigerator 1 includes the hinged refrigerating
compartme?{t%‘é%]rlgg, 88IReLotngiby ?ﬁ%‘ﬁﬂﬁ‘@?@bkﬁi&?ﬁﬁ&?@%ﬁ@éﬁ@ﬁ@%ﬁ%ﬂﬁt%e diagrams), the

switching compartment door.9, the vegetable co rtment door 10, and the freezing compartment
door 11, ea%? of Whit aé%%%%%ihgggﬁfégggﬁéescﬁé{%%@twggﬁlﬂlu%?d’@eéﬁ?jodmgi}a%r’i‘ﬁ@ecompartment. A

plural igside refri tor shelves 80 2 Iorg in sfée es) are, provided in the refrigerating compartment
BSI0% SIHARRE ARE R Q0085 Bd el B o s Rree

2, which is the storage 111 compartment place mﬁ%% %%Berr%% t%’z’@\’ﬂrtt ot the'Féfrigerator 1, and the

approximalglsigfed e9DRETE KA AR BAPAMOEION (e nsde tefosgator shelf 80 provided

in the undermost level, which may be used as a chilled compartment that is temperature controlled in a

chilled tempenatere 2RR. AbAPRIENAIEN S35IRiREa Y- HRY REUSRI SRS Yedetable compartment

or a vegetable preservation container that is controlled in a vegetable compartment temperature zone

of approximateyitid&ai0opbGngldia sNitebingrEOmpREITRM & isdravdesh belowdhe refrigerating
compaitinent 2, and the vegetable compartment 5 is provided below the switching compartment 4.

Further, thécfiekginégndompaitrnent: 648, provideenbielow thenveoetabie sampatment 5 in the
10lowermost part of the refrigerator |. Hereinafter, the refrigerating compartment 2 having the
refrigébatinepdemparthrenpdoor icrd shéins alalrefiger3ior sheb/esso! (hadoading shelves), etc. will
be described; however, the refrigerating compartment 2 is not limited to this.
nano-size mist pass, and further by setting the electrostatic atomizing apparatus light
600 provided in the cover 300 to be an LED, etc. to emit light (for example, ultraviolet
light at a level having less affect on the human body, etc.) of a wavelength having
bacterial eradication, antibacterial effect, and deodorizing effect, light does not leak
15 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 clectrostatic atomizing apparatus light 600,
and ﬁacterial eradication and de.odorizing effects by spraying nano-size mist are
mproved.

20 [0181] By providing the electrostatic atomizing apparatus light 600 inside the cover
300 as just described, since the cover 300 can emit light in a wide range (for example,
the whole cover 300, or at least a part of the cover 300), even when stored items such as
food items, etc. are housed around the electrostatic atomizing apparatus 200, such as in

the front of the electrostatic atomizing apparatus 200, it is possible to visually confirm

25 at once that the cover 300 is emitting light from between the stored items. Turther, it is



[01841Here, the refrigerator 1 is in an approximately rectangular parallelepiped 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 suttte on the back side with respect to the front
surface is referred to as a back surface. Further, the upper side (the ceiling side) in Fig. 21 is referred
to as a top surface, the lower side (the floor side) is referred to as a bottom surface, and the other two
sides are 20¥sfarpigrieds SR ditarbotHereciorplantanteridesionatinetdetizside is a left side surface,
and the right side is a right side surface). Additionally, in the refrigerat compartment 2 which is opened
and closed BYAHETSHIYEaHY SRS ARSHULD & oPeIRENs| THehi A deriegit& saw shelves 80 (the
loading shelvesz.for,,loading stored items are plurally arranged in parallel so as to be approximately
parallel to tREYS Surface (or the 25bottom surface), thereby inside of the refrigerating compartment 2

is divided 12 storagg, efficiency of the stored it Is jmproved. [0185]Further, in the present
; cosrtuﬁsoﬁ gcfethe & tOm‘Q{dcé g % enméoﬁ%{fno R WF&‘@E%& !

embodiment, t evic IS provide ¥ thd%efrigerator 1 below the

storage Comgﬁ%ﬂg%&?&%ﬁ%ﬁ% %r];rt‘ O%éing compartment 6) provided in the undermost level of the
refrigerator 1, which 5controls each means Constituting the refrigerator I. Of course, the control device

30 (the control meang)MAY.hR LIAVIARHHD.AHURRSLRANSL e 18 éé}é&%t‘ﬁs%agé the storage

compartment (for example, the refrigerating compartment 2) provided in the uppermost level of the

refrigeratoralonliba contsaksiavieeddn Rertonms sontrabiatRivialbEDs, ;appmuk% 910a, an LED 910b,
an LED 910c, an LED 910d, an LED 910e, and an LED 109100 included in the lighting device 900
mainly for ilurinatingainside@itehat 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 compaftmem' 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 compartmerﬁ'll, 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 mside and outside the compartment. A plural inside refrigerator shelves 80

25 (loading shelves) are provided in the refrigerating compartment 2, which is the storage



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 fblrlmaking it possible 15for a user to visually confuxxi
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 de\AE@B0D 8 IYawrdde s Snpeshishpherwzhe (pliaretieo thendshigereasirigaempartment door 7) of
the anterior edges of the inside refrigerator shelves 80 in the inner side wall 2P so that lights 20emitted
by the LEDYGTH M HBeRAtiigLeVids Dotrdbsipyihiderids syesiaadhediiloveridada case wherein the
stored item is.housed on fhe insjde refrigerator shelve 80. Further, as for the vertical direction, the
plural LEDénél_‘L?)uﬂ??celﬁ%Déﬁ R the ﬁﬁﬂﬂﬁ%«%\‘?ﬁ?g Hobe e foruRHNSs! 4t HRBREEEEF approximately in

between two Rﬁiﬁiﬁ refri erator shelves 80 ne%<t to each other, he plural inside refrigerator

shelves 8056 that the Jbighits Smited by the LEBLIIYH e Tg)g{]ﬁ%é dERE BotFste less subject to
the inside Js]aS\rE%EQILﬂ% %E%p?aﬁﬂgﬁtsﬁ%\/%%t%%

1]eFi .23 i§ a diagram %escribin light-emitting
characteristic of the general LEDs .As's oggﬁs?ﬁv ﬁ"llgnd?ga%grﬁ'?% aet Eégé%%é%neanerally have strong

ight directivibeaaeeciapinesssnse - TRRISPIGINENY Isdhe Nahestp a direction Sof an optical
axis 915 perpendicular to a light-emitting plane o %he LEDs 910, and '

switching compartment 4 is provided below the refrigerating compartment 2, and the
Vegetabl.e compartment 5 is provided below the switching compartment 4. Further, the
freezing compartment 6 is provided below the vegetable compartment 5 in the

10 lowermost part of the refrigerator 1. Hereinafter, the refrigerating compartment 2
having the refrigerating compartment door 7 and the inside refrigerator shelves 80 (the
loading shelves), etc. will be described; however, the refrigerating compartment 2 is not
limited to this.
[0184]  Here, the refrigerator 1 is in an gpproximate]y rectangular parallelepiped

15  shape as shown in Fig. 21, and based on the installation direction of the refrigerator 1, a
surface on the front side having the door is referred to as a front surface, and a surface
on the back side with respect to the front surface is referred to as a back surface.
Further, the upper side (the ceiling side) in Fig. 21 is referred to as a top surface, the
lower side (the floor side) is referred to as a bottom surface, and the other two sides are

20 referred to as side surfaces (here, from an anterior view, the left side is a left side
surface, and the right side is a right side surface). Additionally, in the refrigerating
compartment 2 which is opened and closed by the refrigerating compartment door 7, the
plural inside refrigeratof shelves 80 (the loading shelves) for loading stored items are
plurally arranged in parallel so as to be approximately parallel to the top surface (or the

25 bottom surface), thereby inside of the refrigerating compartment 2 is divided and



luminosity decreases with distance from the optical axis 915. Here, for example, a range where light is
radiated with luminosity equal to or more than 50 % of the luminosity at the optical axis 915 is referred
to as an effective irradiation range a (however, it ddés not mean that light cannot be radiated at all to a
part other than in the 10effective irradiation range a by the lights emitted by the LEDs 910, but it
means a range that predetennined luminosity cannot be obtained other than in the range of the
effective irsiaratforsiReRy afsheterne Hemsmitddythe LEDs 910). In the diagram, it is described a
case wherein when the optical axis 915 is set 00, a -100 (approximately 50) is included in the effective

irradiation rangY a. FURRST BithoPEirate dBepe i canmbdiviseioris plightstegarding
Iuminesceq)ce of the_LEDslglio areéfo be de? riped hereinafter as directions in a plane parallel to the
inside refrigSrSiSr SHaTe L 56! LR e?%‘if‘:é‘&%ﬁ;ﬁ‘i‘?ﬁ%ﬁqiij%’f‘?ﬁ%‘?ﬂ&%’ﬁﬁ’@&iﬂﬁ). [0188]In the
present qugggrggnt, at lea 1}mg)n(n:bofr'gh‘/e %ur | LE%S 910 thelL IB 910a, the LED, 910b, the LED 910c,
the LED 9104, thé 1 EB 81De Shd el BB §106 I Egh s fiahs s HeERC atbHiiking apparatus
light 6Q0 fo I i iZ] 0. Fgr.example, when the refrigerating
comng(t)megrﬁggr@%@%%éﬁ%%%@ﬂﬁgtgﬁj%grl %Elg%os%%lo?g %ﬂleiriieg’%Fn%ogé%ﬂggvbcﬁggre all used as the

ighiing Insidg. s efgaralatsifie BivlkER 840,y beilohied ey oy Jpalance, and when the

electrostatic atomizing apparatus 200 operates during opening of the refrigerating 25compartment

door 7, at |eaq&b%ﬁ&ﬁ%&%ﬁ%ﬁlﬁeﬁi@e&l&@k%ﬂﬁ%@éﬁ@? bRRRd0 i Ligdngide lighting device
900 may be made to flash or light off. [0189]Of course, it is also applicable that a color (for example,
blue, red, dessigs,thd 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 forauser 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 lghting 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 atlocated 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



yellow, etc.) of an LED that is lit up during operation of the electrostatic atomizing apparatus 200 and a
color (for example, white) of an LED that is lit up for lighting 5inside the refrigerator are different colors,
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 flashes. Additionally, it is
also applicable to have the plural LEDs lit during operation of the electrostatic atomizing apparatus
200, and h&¥E8EEbPE'6T the plural LEDs changed, or to have the LEDs 10with different colors flash
alternately, in order to notify the user immediately. [0190]Here, when the color of the LED that is lit up
during oper&tbH of thi-etd GrolfHRILHSHTANE ApgararidDachary aestsabisiamertlED for the lighting
inside the rEE'}geé%or %rée ifferent cqlors, theibLED that is lit up during operation of the electrostatic
atomizing apparatus 200 S UB BRI iy Bherition bitheraiz brtstatrelsomizing apparatus 200,
and is lit off,when.the electrostatic atomizing apparatus,200 is not rating. Further, it is applicable
that by usindérgcnlfgﬁe&/aﬁ?%%f%nﬁlg?ﬁ?? Tights in \?v%rggllt%%n&ﬁgﬁsréﬁec °Shd HE€AE8nd color), a light in

white aplor.fof GARIPIE:a8 41 IskiERhe & MmAARADSN 1S clodigstajls atpmizing apparatus 200 -
I ﬁﬁ) iffer

is not operating, and a light in the second color (for example, a color entfrom the first 20color,

such as redhufli0/ReRHe!lgh BIARIE 1SIE S ATAYTING QDAY f e electiostalic

atomizing apparatus. 200. In this way, since it is possible to use the LED to ﬁ’t%luring operation of
the electrostatie weraizingiapparaiusB0tasdhe ight Rside thetsiigeratengven when the

electrostatic atomizing apparatus 200 is not operating, when the refrigerating compartment door 7 of
the refrigeratinigesampatitropivaPhasis 1one Refatkde plurabiEERsInhadightingdevice 900 can be used

as the lighting 115
(however, it does not mean that light cannot be radiated at all to a part other than in the
10 effective irradiation range a by the lights emitted by the LEDs 910, but it means a range
that predetermined luminosity cannot be obtained other than in the range of the effective
irradiation range a by the lights emitted by the LEDs 910). In the diagram, it is
described a case wherein when the optical axis 915 is set 0°, 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 910 are to be
described hereinafier as directions in a plane parallel to the inside refrigerato; shelves
80 (this does not especially limit light in vertical direction).
[0188]  Inthe present embodiment, at least one of the plural LEDs 910 (the LED 910a,
the LED 910b, the LED 910c, the LED 9104, the LED 910e and the LED 910f) is used
20 as the electrostatic atomizing apparatus light 600 for the electrostatic atomizing
apparatus 200. For example, when the refﬂgérating compartment door 7 is open, since
the plural LEDs 910 in the lighting device 900 are all used as the lighting inside the
refrigerator, the plural LEDs 910 may be lighted in white, for instance, and when the

electrostatic atomizing apparatus 200 operates during opening of the refrigerating

25 compartment door 7, at least one LED (for example, the 910a) of the plural LEDs in the



inside the refrigerator, and brightness is not decreased in the refrigerator. Furthermore, since It is
possible to have the light lit in the color (the second color, for example, red, blue, green, yellow, or
orange, etc.) different from the color (the first c:olorl,I r example, white) to be used as the lighting
inside the refrigerator when the electrostatic atomizing 5apparatus 200 is operating, anyone can
visually conmnijii that the electrostatic atomizing apparatus 200 is operating, and the design is also
improved. [B¥9$ BB RAY P Wt Ie G et e atige 8fpartment 2 of the refrigerator 1 from a
superior viz&\égﬁ]scri [ g the embodiment of the present invention. As described above, the

refrigeratin par %‘Fa"ogr‘%&}éﬂﬁ%‘i}i&&&‘*ﬁ%ﬁ%%@ﬁ{@am&ﬁ PBthacreRTEgRFatiig compartment 2.
e o P TSR e etng copaen cor R

right refrigerating compartment 00t or opening igldi

compartme%%rgglgggo%ggigg,élg%%gr;e %%ﬁégyw%?gggg%a%ﬁ%n&itnﬂa (%igﬁéﬁ%side manner, each of

which is connected to the main o} re rator a hing oWn in the diagrams), are

L5prowcecg e a0t sudare O e JrTHSSIR NG R TER! 2. 1515 e gt on the right side (o
, an

the refrigerator 1 is the right refrigerating compartment door e door on the left side is the left

refrigeratingigampartment, dooriti-iasesibed asihareligeratingaarBadmentsagr 7 in a case

wherein no particular distinction is necessary). 20[0192]Further, a door pocket 72 for housing a food
item is incllideehinsidecthe reftigeratingicompadiuentmens 7. Kugthermore.thedighting device 900 is
formed by attaching the plural LEDs to a printed substrate 913 made of an electrical circuit. However,
the part of tpeljsrbiter sukstraténl 3 EDmIadmef spcbeiexposeditortheainside.efithe refrigerating
compartment 2 so as to present a pleasing appearance, and prevent 25reduction of the inner volume.
apparatus 200, and have the colors of the plural LEDs changed, or to have the LEDs
10 with different colors flash alternately, in order to notify the user immedjately.
[0190]  Here, when the color of the LED that is it up during operation of the
electrostatic atomizing apparatus 200 and the color of the LED for the lighting inside
the refrigerator are different colors, the LED that is it 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 2isopen, all the plural LEDs in the lighting device 900 can be used as the lighting



116 [0193]In the present embodiment, by assuming a distance (length) from an approximate center of
the LEDs 910 to the anterior edges of the inside refrigerator shelves 80 placed on the storage
compartment (for example, the refrigerating compgalr ent 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 cpmpartment (for example, the refrigerating compartment 2) of the refrigerator 1 as L2, a
distance (IEAH) HofriiRerdpprasiprsinesriterofmeasea Seoofbsratinnel siderwait2P of the storage
compartment (for example, the refrigerating compartment 2) as L3, and a distance from the anterior
edge of the PISCES RERIRS &G A6 ST Bte tHaT T satoUHarIar the S@PRlfe €8mpartment (for

example, tr%?u%efrigeenrat(ieﬂ]g“gorp glgtr(p%nt 2).as L4, in the present embodjment, the LEDs 910 are
arranged to Tof an angie 0 bebisan it BRTEAl L 5 SoPtHAUED S ¥P0 ST P Mner side wall 2P
to be TanA(;2 % | 3)/L pd< 909, 80 that the LEDs 910 and the optical axis 915 of the LEDs 910 are
arranged in Tuch dirgg?[slongs?%r gxe{lﬁ%ﬁfésfdgtflclﬁrgﬁl clions eaﬁ %ei)eﬁ ICAFASEBLE RS the LEDs 15 910

does not digegi b e, anieEon e6RE.APAIRNS, ALIE NS ElTGRalor shelves 80) thal it i the

direction of the optical axis 915 of the LEDs 910 do not enter the inside refrigeratorshelves 80

(especialIyﬁg@gf@{@gq@riggg@agggimggﬁqui@m §¢Js not subject to glare. Here, Tan™

represents arc tangent. [0194]Now, since itis L2 >> L3 (12 is sufficiently greater than L3), it can be

20considerpd ¢hpt L2ig. b3 &2 {(baloB)is RpRi@simatehiie.sameas b 25-engs. it is also applicable
to arrange the optical axis 915 of the LEDs 910 by assuming Tanl1((L2 L3)/L1)) as Taril(L2/L1).

Therefore, bymcensigeratiswakmttionedabaieci isfals@applicaiata 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 UERsbed Bbduesh2Sefoidintutlydatiomtne duotetiopeddddortiensoaf thedaside refrigerator
shelves 80) that 117 lights in the direction of the optical axes 915 of the LEDs 910 do not enter the
inside Pefrigs atbresieive s@miasisatiallyitiiec apfigiortedya Portions)t dirdotlimeny, sktting the angle 0
between the optical axis 915 of the LED 910 and the inner side wall 2P to be TanAL2/L1)) <0 < 90.
left refrigerating compartment door 7A and the right refrigerating compartment door 7B
for opening and shielding the space in the refrigerating compartment 2 to and against
the outside by opening and closing in a side-by-side manner, each of which is connected
to the main body of the refrigerator 1 with a hinge (not shown in the diagrams), are
15 provided in the front surface of the refrigerating compartment 2. Here, the door on the
right side to the refrigerator 1 is the right refrigerating compartment door 7B, and the
door on the left side is the left refrigerating compartment door 7A (describe& aé 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
atfaching the plural LEDs to a printed substrate 913 made of an electrical circuit.
However, the part of the printed substrate 913 is made not to be exposed to the inside of

the refrigerating compartment 2 so as to present & pleasing appearance, and prevent

25 reduction of the inner volume.



5[0195]In (a) of Fig. 24, the angle 0 formed between the optical axis 915 of the LEDs 910 and the
inner side wall 2P is set an angle larger than Tan%é% + L3)/L1)), for example, O is set an angle larger
than 70 degrees, and the lighting device 900 is at ed so that the optical axis 915 of the LEDs 910 is
directed to such a direction (for example, such a direction that the optical axis 915 of the LEDs 910
does not directly fall on the 10anterior edge portions of the inside refrigerator shelves 80) that lights in
the directiol bt-the dBiEAPERRGIRPATiREE RS OTHES Attt rahih&meatfrigerator shelves 80
(especially the anterior edge ! rtion? directly, thereby the lights do not directly fall on the anterior
edge portiche SHRATERE R fﬁﬁéf%? rgéﬁé‘ri\}g BG4S EF [BeiBtide BiB8 iare by reflected light.
15[0196]By setting the angle O larger than Tan1UL 2 + L%%/ 1)), for example, an angle larger than 70
degrees, we fg-?ggﬁagg egcf ?rgrg’aiﬁﬁoghoq\% %Otﬂpﬁﬁglr‘ﬁ 5 %’ftf/’f% R4 BETRSHEMRed when the entire inside
refrigeratorcgg%%ﬁegpﬁrgg irradigted, Nqw fﬁr %@rarll%%%“;}‘l IQE}%Q 4tqje direction of the optical axis 915

enter the inside refrigerator shelves 80 even when the angle set gqalﬁgjlr%n%ralarger than 70

degrees, it isdgsirableROteNRzicalitieah ASARIQY iarandemenbinat thelights in the direction

of the optical axis 915 are directed in a direction not to enter the inside refrigerator shelves 80 directly
unless ther@ﬁp@ﬁﬁ@mﬁmﬁmﬁﬁg&u@ﬁg%m@%@m%ﬁ%t%'g@mt&ﬂ%mn- Further,
although the upper limit of the angle 0 is not limited, since the LEDs 910 are mainly for lighting up
inside of the defiigerainghs mpartment 2nihe anglecd B5farmed batwrenthe @aplieal axis 915 of the
LEDs and the inner side wall 2P should 118 preferably be smaller than 90 degrees and directed to the
inside of thefreftigesatoge beoauseditiforangie B, iseepfaltentndavges-dnamo0) degeees, the optical axis
915 is not directed to the inside of the refrigerator 1 but to the outside of the refrigerator, and there is a
possibility timataldésteptichibexiz 916 toedzeof irapiatelinsidetis geftigetatoflioBihakis, the angle 9
formed between the optical axis 915 of the LEDs and the inner side wall 2P should preferably be larger
than 78 degidbs Bit Sprmafciotentoo egresaatihs fiiprsiogabhovthiancho as D). However, since.

the LEDs 910 can irradiate the
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/ 11y
<8 <90° so that the LEDs 910 and the optical axis 915 of the LEDs 910 are arranged
in such directions (for example, such directions that the optical axis 915 of the LEDs

15 910 does not directly fall on the anterior edge portions of the inside refrigerator shelves
80) that lights in the direction of the optical axis 915 of the LEDs 910 do not enter the
inside refrigerator shelves 80 (especially, the anterior edge portions) directly, and a user
is not subject to glare. Here, Tan™' represents arc tangent.
[0194]  Now, since it is L2 >> L3 (1.2 is sufficiently greater than L3), it can be

20 considered that 1.2 + L3 =12 ((L2 + L3) is approximately the same as L2); hence, it is
also applicable to arrange the optical axis 915 of the LEDs 910 by assuming Tan'((L2 +
1.3}/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  not directly fall on the anterjor edge portions of the inside refrigerator shelves 80) that



inside of the refrigerator within the range of the effective adiat on range a, when assuming the effective
irradiation range a as, for example, a = 100 degrees ( 50 10degrees with respect to the optical axis
915), the inside of the refrigerator can be illuminatdd, and farther, a user is not subject to glare when
the arranged angle 0 of the optical axis 915 is within the range of Tatfi((L2 + L3)/L1)) <0 <90 + a/2.
[0197]However, when the installation position of the lighting device 900 to the inner side wall 2P is
provided néighét itothdimeive of tveoptifiberatsi ndtheHeMntebdedgestof thbihadaside refrigerator
shelves 80 (for example, when L3 isminus), since lights in the direction of the optical axis 915 do not
fall on the dffidsaH el orihemnerinrdly dhe gaiciior sslse et @B )dirsctly. Byerttimbére the angle 0 formed
between the optical axis 915 of the LEDs and the inner side wall 2P is equal to or lower than Tatf I((L2

+ L3)/ LI)), 1BFeLheBrendhe Bhisa 15 ot tofidhakd 70 Gut Hissnisesidesiad Poisisility that the 20lights

fall on the a[ntar' d es of(the0 inside refrigerator shelves 80 directly and a user is subject to glare by
installing thealﬁgﬁrfér@ %vige gd0. Therefore, in this case, by setting the optical axis 915 as 9 =

approxima P\/ degrees. and.the effective irradiation range a of the.LEDs 910 as, for example,
approﬁma:@ ygigo ﬁgé%r'zgfs?(]n%&pfég(elr%nﬁt}gl?/fgbm &ég’%‘é%ﬁ? & MRhge RFadiae By IIrgEr% of the LEDs 910
in the lightipgdeyige 999,15 184252550 irradigti n rapge <0 + [ ect to the inner side wall
2P, and the 119 irraéliati%n range%:s ﬁﬁ%i?\nam}%ﬁé% Fom Ega eé@e/egvi‘é}}{me%lfees, hence it becomes

possible todkgagate Ruenly, amosh al i3/ IRsIde e HIGRAIRL [QUIBIE WL, T wil be described
a case wherein the installation position of the lighting device 900 to the inner side wall 2P is on the
front side tacth@:AdRpQEREAES 1 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 6 larger than Tan" ((L2 + 1L.3)/L1)), for exanmple, an angle
larger than 70 degrees, well-balanced irradiation without ununiformity, etc. can be
performed when the entire inside refrigerator shelves 80 are irradiated. Now, for
example, if lights in the direction of the optical axis 915 enter the inside refrigerator
shelves 80 even when the angle 6 is set equal to or larger than 70 degrees, it is desirable
2_0 to basically treat it as a priority in arrangement that the lights in the direction of the
optical axis 915 are directed in a direction not to enter the inside refrigerator shelves 80
directly unless there is a reason that a user is not subject to glare by reflected light and
so on.  Further, although the upper limit of the angle 6 is not limited, since the LEDs
910 are mainty for lighting up inside of the refrigerating compartment 2, the angle ¢

25 formed between the optical axis 915 of the LEDs and the inner side wall 2P should



5 the inside refrigerator shelves 80 (for example, when L3 is plus), and further, the angle formed
between the optical axis 915 of the LEDs and the inner side wall 2P is equal to or lower than Tan1((L2
L3)/L1)), for example, is equal to or lower than 70]d§grees. Fig. 25 is a top view of the refrigerating
compartment 2 of the alternative refrigerator according to the embodiment 1 of the present invention.
In the refrigerator 1, it is 10described a case wherein the angle 0 fonned between the optical axis 915
of the LED® S arhlderianethaif) wesrepandatigaieto oftiowerdehdh ssifigraor, 1.3)/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. IntFfaUSHH & atgleP dscerpvimaniarstdhagdhiesierse thseonlinglegttveant the LEDs and the
inner side wall 2P is set equal to or lower than 15Tati1((L2 L3f)/L1)), and the lights in the direction of
the optical A%5'61 8 SRS e &g rs Hiraaiat Bure Uieeiiss of e midme 1eigehis: shelf 80, the

lights are likely to be radiated to the rear side (the back side) of the refrigerating compartment 2 in a
OSSR}%IW anrin ﬁ)&ﬁ31%%%5@%ﬁﬁ?gl?gfﬂfﬁé%fﬁ?de&}ﬁ?&é?ﬁent 2 can be illuminated

1S @
concentrated rﬁanner. erefore, a

i, i S 10 Spical s S5l . 201EDs D10l he nsice

refrigerator s tly, which may cause the reflecte e antenty e of the inside

refrigerator,shelb Acenisidiryes oFIBaaSr e IMdsIANfaalY. AN gayce the user [0 be

subject to glare [0199]In this case, it iS also applicable that by using a material less likely to reflect

light for the;agiaEier.eddRs ofitheinsisls, refriaeratorsheles:89, §1d% {qHming.q coating 25film over or

forming into a shape the anterior edges of the inside refrigerator shelves 80 120 that is less likely to

reflect lightifiaieeanapies saattesaaating reoatingnn.acaly iessdikely.dndeflegtlight, or a shape
whereby reflected light is not directed to a front direction but is directed to a lateral direction inside the

refrigeratorabypineassiffecthe suidacededageindemtedxaip, the useads-patuject to glare even when
the light is
10 degrees with respect to the optical axis 915), the inside of the refrigerator can be
illuminated, and further, a user is not sqpiect to glare when the arranged angle 6 of the
optical axis 915 is within the range of Tan"}((LZ +L13)/L1))<6<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 edgés 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
refrigefator 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 to or lower than Tan™ (L2 + 1.3}/
L1)), for example, 8 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 @ = approximately 70 degrees, and the effective irradiation range
a of the LEDs 910 as, for example, approximately 100 degrees (+ approximately 50

degrees), the range irradiate by lights of the LEDs 910 in the lighting device 900 is ~a./

25 2+ 0 <irradiation range < 6 + &./2 with respect to the inner side wall 2P, and the



Sreflected. Therefore, in the refrigerator 1 according to the present embodiment, even when the angle
0 between the LEDs 910 and the inner side wall 2P is set equal to or lower thart (for example, equal to
or lower than 70 degrees) TanA(L2 + L3)/L1)), theliiahts emitted in the direction of the optical axis 915
of the LEDs 910 enter the inside refrigerator shelves 80 directly, glare by reflection can be reduced,
and almost all the 10area in the refrigerator can be evenly illuminated brightly, and it is possible to
provide thelf@fijisrateies Wiithins espefiomdhp dnavinyialshatcefteciaactidwyesof the user, and a
stored item therein can be visually confirmed at once also in the night. [0200]Now, as described
above, the PEPRG ARG T 1SNy RastirlEL o ridRinthe ‘6618681900, has strong directivity, whereby

lights are srtr(ig y ir (‘ii}j]?éed within the 15effective irradiation range a centering on the optical axis 915.
Here, when théang TS8R BPIRRERTSF ST YR 86 iR PEPIP T PR with respect to the

inner side ‘ﬁﬂﬂ%ﬁg{g}%&@@%@_‘%ﬁ ggg%nege?&vgaiﬁrgl%g%gg%%#ﬁ a ggltso ‘f%h%?‘?ﬁegsf Eé%%lt neously. ki the

refrigerator s nin since the anglé e S 10 forms with

respeq to e nner s el 35 (156 Savalin ot wsrhan(ar 20samels squal o o lower than 70

degrees) Tan-| tLZ + L3)/L1 efrigerating corhpartment’ i§irradiated in a

concentrateshimangerReIEIHRPO%RIbINN ! he Mg NRASA' Hhe PRPASH [liagraiing compartment

door 7 that is in a state opened approximately 90 degrees from a closed state of the refrigerating
compartmentgeartifaismetngluded in the gifectivadriaciation rRngeaehthe &5@&910, and hence a

25few light is irradiated over the door pocket 72 provided inner side of the refrigerating 121

compartmerig Aok £ 1y thevldE Bs RihanthiheHeempeackels i MaymResRdadiSince the door pocket
72 is a housing space greatly convenient for housing and taking out a beverage, small items, etc., it is

preferable todealiegthaldaattpdakeit 12oMitheratateioftherefrig eratisy omparirent door 7 opening
approximately 90 degrees illuminated in
10 described a case wherein the angle 0 formed between the optical axis 915 of the LEDs
910 and the inner side wall 2P is equal to or lower than Tan™'((L2 + 1L3)/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
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 Hghts are likely to be
radiated to the rear side (the back side) of the refrigerating compartment 2 in a
concentrated manner. Therefore, although inside of the refrigerating compartment 2
can be illuminated brightly, the lights in the direction of the optical axis 915 by the
20 LEDs 910 fall on the inside refrigerator shelf 80 directly, which may cause the reflected
light by the anterior edge of the inside refrigerator shelf 80 enter the eyes of the user of
the refrigerator 1 strongly, and cause the user to be subject to glare.
[0199]  Inthis case, it is also applicable that by using a material less likely to reflect

light for the anterior edges of the inside refrigerator shelves 80, or by forming a coating

25 film over or forming into a shape the anterior edges of the inside refrigerator shelves 8¢



5consideration of convenience of a user in such a case wherein the surrounding part of the refrigerator
1 is dark, especially at night; therefore, the installation angle of the optical axis 915 should preferably
be set by considering the effective adiation range 1820[0201]Meantime, the angle 0 the optical axis 915
of the LEDs 910 forms should be 10set at a degree capable of illuminating the door pocket 72 of the
refrigerating compartment door 7 in an open state approximately 90 degrees from a closed state, by
setting the Bxbielestikadpticeliasidign Siof eanpRDs0t0cfoting withrespectkw the inner side wall 2P
larger than Tail '((L2 + L3)/L1) (for example, equal to or lower than 70 degrees), and so on in
consideratiBhehf thes Rarb bl Shradiarfoniaryerelerstb e et ditracdrialdiratrigerator 1 as shown in
Fig. 24, the angle Q the optical axis 915 of the LEDs 910 forms with respect to the inner side wall 2P is
set an angI@rﬁ‘g[f‘)@)%bf@feéiﬁﬁr’8>ﬁM&f@lﬁﬁ%@é@%@éﬁﬁ%?@h@aﬁ%sﬁgﬁﬁn, and the door
ocket 72 in the state wherein the refrigerating compartment door 7 is opened approximately 90
y il ?&Cﬁﬂé d i %%f%l?&@&?%ﬁ%%&fﬁé%ﬂ%t ifradiation range a. Thus,

surigce t
degrees from the closed staté

the LEDS SLAERN 2 SRS e AaRLRoeH el LS ALNE RRME LN S R R Cnd Inside of the
refrigerating compartment 2, and the rétrigerator 1T w ieh 1S UESHeh % capab?e of providing both

lghting over e dasifR.af fas efrigerain & anddalting.ouet 1 dor Reckey (2 aiso at ight can be
I that the ele

obtained. Further, a user can also recognize at once ctrostatic' atomizing apparatus 200

25is operating-bimaldinex g RS A0, Plhe lighting;davics 809 fight aag fash 122 [0203]Here,

when the angle 0 the optical axis 915 of the LEDs 910 forms with respect to the inner side wall 2P is

Tan"((L2 + k@ éulididesineeithe opticaliaxindld isdirratehio f dirgetinafa comer part position
2R (a rear side angle position, or a rear side corner position in a storage compartment) where the

inner side wdt @PxbogpdasdidibealisFef-didecali R wheretatbe kR0 dnstalled intersects
with the
10 area in the refrigerator can be evenly illuminated brightly, and it is possible to provide
the refrigerator 1 which is eye-friendly, having a small effect on the eves 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 « also changes simuitancously. In
the refrigerator 1 shown in Fig. 25, since the angle 0 the optical axis 915 of the LEDs
910 forms with respect to the inner side wall 2P is set equal to or lower than (for
20 example, equal to or lower than 70 degrees) Tan (1.2 + 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 1s not included 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



rear wall when 0 is approximately 60 degrees in a general refrigerator, it is possible to irradiate all over
the inside of the storage compartment the most efficiently when 0 is approximately 60 degrees.
Therefore, with respect to lighting inside the refrigé#dtor, a case wherein 0 is TarflaL2 + L3)/(L1 + L4))
(for example, approximately 60 degrees) 10is preferable. [0204]Here, since itis L4 >> LI (L4 is
sufficiently larger than Li), it can be considered that Li + L4 L4 ((LI 4- L4) is approximately the same as
L4), it is posemiatawmtréenid Hehsgdidas ks @dishofdtre biebe W Bdnbeansdidiringdan-1((L2 + L3)/(L1 +
L4)) as Tan-.(L2/L4). When O is equal to or lower than Taill((12 + L3)/(LI + L4)) 15(for example, equal
to or lower afPapRREsENTAS Y By eRsgiRass srasdrec i e povsipiiyuting thé tightscemmitted from the LEDs
910 are reflected by the anterior edges of the inside refrigerator shelves 80 and a user is subject to
glare, as mENFEIRET IBLVE T re AL WIFEHA e ppres Pof&eId3dnasBE ¢éthees and not more
than 60 degé%esé, at.direction of th%ﬁreflection is not in_a direction that makes a user who is looking into
the 20refrigerator Standing o tHefEhf SRGBIRE ARBTPEIRGIHL Y deHecs ibrairadiare, hence it is
considgredcgh%f%gt%ggg%gl Vgs%ikg:iéit fghatelghg user is subject to_glare and feels it difficult to use. In
addition, when there Is a possibility that the User 1< st SatS Hiirs U Fasistahé to provide a
member Oftﬁe'@%@%lté?%é&’ﬂﬁ”&ﬂ&‘?ﬁ@%ﬁ;ﬁ%ﬁ%gﬁé@fme ber at absorbs light and weakens

i t

reflected light, etc. in the anterior edges o 5|nS|dOé:efé ﬁdlésrg 3?%%3?%%0 €123 [0205]In this case,

the angle Oufhie MBI XIRARELNS L EDRAARUBS NIt LSREGLIQ Mg lner,side wall 2P should

preferably be approximately Tarcin2 + L3)/ (LI'+ L4)) in view of the effective irradfation range a of the
LEDs 910. gdlowever, when the formed angle 0 is approximately Tarc1n2 + L3)/(L1 + L4)), since there
is a 5possibility that light is reflected by the anterior edges of the inside refrigerator shelves 80 and a

user is subjezt1p glaveambtkefuithenseidagiipacke! 73 ibr astateyhersinthe sefiigerating
compartment door 7 is opened approximately 90 degrees from the closed state is less likely to be
irradiafed, icisipreferabletobeifOlnithiniag dngbaf mpreoxirnaielyFegitikide L3)/(L | L4)) <0 <90
degrees; however, when 0 is close
compartment door 7 in an open state approximately 90 degrees from a closed state, by
setting the angle 6 the optical axis 915 of the LEDs 910 forms with respect to the inner
side wall 2P larger than Tan'((£.2 + L.3)/L.1) (for example, equal 1o or lower than 70
degrees), and so on in consideration of the effective irradiation range 0.
15 {0202]  Therefore, in the refrigerator 1 as shown in Fig. 24, the angle 6 the optical
axis 9135 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)/ 1.1), 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 a. 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.



10to 90 degrees, in view of the effective irradiation range a, when assuming that 0O is approximately, 90
degrees, for example, and the effective irradiation range a is 100 degrees ( 50 degrees with respect to
the optical axis 915), for example, the irradiation ré%%e 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 | (user) 15is subject to glare; therefore, it is more preferable to set 0 to.be within a range of
approximat@iyPFanAtzer Wiy (he anglaf) the@rtiop proxhacdhT RO fotB)Avl), 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 refriger@81Eq02 66 Aeebiidny ) Rdsgresénenisodifért B Heseribsdatlexisince the LEDs 910
20are used for the lighting inside the refrigerator, the refrigerator 1 of low power consumption and
energy saving, WHERSH S Arsting of heabgareratmior nanear e eseanstor gither, since at least

one of the ?Iuralé_EDs 910 used for the lighting inside the refrigerator can be made to flash during

operation of thé SleIrSSIate SIoMiARE ShPAPRIILSH0 "8Fh g AR Seiat Holor different from the
[ I lighti it itionall id lighting device for th
emitteq colgr used fof 2aligh ts'l%g\a'r%l'lsz@‘%%%feeﬁ?a&%esﬁggﬁ@?%ﬁ’llﬁ’é{?\’t’erg %ﬁ%@}"{ﬁ evice for the

electrostatic’ 124 atomizing apparatus y making at least one e plural LEDs 910

ight in the cHBer Pl A R IBPRNES: 200, SRLF0NBIAIY onfimhag the electiostatic

atomizing apparatus 200 is operating at oncé. [0207|Further, when are used for lighting,

since the lightingdavise: B9AReTsIa e PlALLERS S0 Als AFARgRs. IR A yattical direction is

provided in a position nearer to the front side (the refrigerating compartment door 7 side) than the

anterior edggsafithecipsidedetigeraiershelvemdtpnaathnlibesiahiand:sliinper side walls 2P
inside the refrigerating compartment 2 of the refrigerator 1, the angle 0 formed between the optical
axis 915 ofctise Wighteamittethbyeaeh of te! LEDIS) 940 @Rhple; approximately 60 degrees)
10 is preferable.
[0204]  Here, since it is L4 >> L1 (14 is sufficiently larger than L1), it can be
considered that 1.1 + L4 = L4 ((L1 + L4) is approximately the same as L4), if is possible
to arrange the optical axis 915 of the LEDs 910 by considering Tan (L2 + L3)y/(L1+
L4)) as Tan(L2/L4). When 6 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 6 1s approximately not less than 30 degrees and not more than 60 degrees, a
direction of the reflection is not in a direction that makes a user who is looking into the
20 refrigerator standing on the front side of the refrigerator 1 be subject to glére, 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 shelves 80,



10the inner side wall 2P is set larger than approximately Tan' (L2+ L3)/L1) (for example, approximately
70 degrees) and smaller than approximately 90 degrees, and further, lights in the direction of the
optical axis 915 are made not to directly enter the ia3ide refrigerator shelves 80, the lights in the
direction of the optical axis 915 of the LEDs 910 do not fall on the anterior edges of the inside
refrigerator shelves SO directly, glare 15that a user is subject to is reduced, and high visibility is
ensured in th&0péfrigby#iingreoipangiehite oRinsherisWhenfithe BRGSO érmed hietween the optical axis
915 of the light emitted by each of the LEDs 910 and the inner side wall 2P is set larger than
approximateRpeaIfieinpqr 3ide paticr shamsdneapprokamencyiTotds drec €], 2and dhe lighting devices
900 are installed in a manner so as not to be inclined too much to the 20 back (rear side) of the inside

of the refrig&rating ddhibar & Sestsnivndiationsanemt sidaedk s Pafligdfaayeompartment 2, that is,

the refrigerating compartment dqor 7 is in an open, state, the door pocket 72 formed in the refrigerator
W%%%)g? ' Egengzg&%ege‘ﬁﬁ%%‘fé‘&ﬁﬁi%‘?é@zaﬂ@t{ﬁbid'éw@é SaehdBEdY8 lighting of the door

compartmen
[?ibuteg toécost reduction and energy

ket72, for example, peeds not ided, which cont
Doseving., 103 TIRE DAL arE Sy B U iR 0 /el Buthgain AL EDs 910 and the

25saving. ermore, even when the ang

inner side wal 2F, (3591 ayal o amAler N APRIRKIMAtEly Tan 12 LYY (for example,

approximately 70 degrees), and the lights emitted in ection of the optical’ axis 915 of the LEDs

910 are madefe-AAIELRARSIOR BIGAIRL SheRS A0.aM) 85 0. e, et reflected light

does not directly fall on a user in front of the refrigerator 1 and the user is less y to be subject to

glare due tagballow arRglaobinsidentdahtiadhe.aRterior edeas ftagJgside refrigerator shelves 80,
the user does not feel glare by the reflected light due to reflection, and further, almost all the area in

the refrigeratproeamizeyaveriyanrd byightly-itluminated; thereforgswospogsible {opyovide 10the
refrigerator 1, which has small influence on the eyes of the user, a stored item in

10 to 90 degrees, in view of the effective irradiation range o, when assuming that & 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 becwomes a range between 40 degrees to 150 degrees, and when the irradiation
range 1s 150 degrees, there is a possibility that one who is using the refrigerator 1 (user)

15 is subject to glare; therefore, it is more preferable to set § to be within a range of
approximately Tan"'((L2 + L3)/(L1 + L4)) <0 < approximatety Tan (L2 + L3)/L1), since the
user is not subject to glare in view of the eﬂ?ective irradiation range «, and it is possible
to ilraciiate a large area in the refrigerator.

[0206]  According to the present embodiment as described above, since the LEDs 910

20 are used for the lighting inside the refrigerator, the refrigerator 1 of low power
consumption and energy saving, wherein an amount of heat generation is small can be
obtained. Further, since at least one of the plural LEDs 910 used for the lighting inside
the refrigerator can be made to flash during operation of the electrostatic atomizing

apparatus 200, or to light in another color different from the emitted color used for

25  lighting, it is not necessary to additionally provide a li ghting device for the electrostatic



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 refrigerato}%elves 80 directly, by using a material less likely to
reflect light over the 15anterior edges of the inside refrigerator shelves SO, 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 #erérs ppRests iRy apisimdhaitcteding at frostairedtionpbutlis Bireeted to a lateral direction
inside the refrigerator by processing the surface to be indented) the anterior edges of the inside
refrigerator S0 &R 98 #h 50T BscRRigR it R R syl are veeally refiBatidhnichn be lessened
similarly, ang further, almost all the area in the refrigerator can be evenly and brightly illuminated,;

therefore it PSR I 1FOW ARPETE MY &y ARsFAIngAieRCRas 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
[OZlO]Heref,agH}Jal L@b@gﬁov?éefé%ep#%%tﬁ%?é%ﬁ% ?6%?3?%@1%6}@66‘@{}?@%@%@ device 900

inside the rgfrigerator are it en,an apening and closing door 126 (for example, the refrigerating
compartment (%(?gr % of & %{(%%gﬁ? %ggﬁpaé?t%%?ﬁg oF BXamp gfhfﬁcenf)élfﬁd’er?ﬁ’tﬂ%& ‘8Smpartment 2) is open,

in which casgatleastonedforsxample,the, &%}g% Qa) of the plural LEDs (for example, the LED 910a
to the LED%%%IOO is used for digplaying@ﬁat the eféér?g%g%%%etlgrﬁf)z%g%% ar%%?éeZOO is operating, it 5is

applicable fhat-at kst onediERiexmRIgdhe; k5B Yk0R.fnAgE Indflgan,aLbe turned off when

the opening and closing door (for example, the refrigerating
side walls 2P inside the refrigerating compartment 2 of the refrigerator 1, the angle 0

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 + 1.3}/L1}) (for example,
approximately 70 degrees) and smaller than approximately 90 degrees, and further,
lights in the direction of the optical axis 915 are made not to directly enter the inside
refrigerator shelves 80, the lights in the direction of the optical axis 915 of the LEDs
910 do not fall on the anterior edges of the inside refrigerator shelves 80 directly, glare
15 that a user is subject to is reduced, and high visibility is ensured in the refrigerating
compartment 2. Further, when the angle 6 formed between the optical axis 915 of the
light emitted by each of the LEDs 910 and the inner side wall 2P is set larger than
approximateiy Tan(L2 + L3)/ L.1) (for example, approximately 70 degrees), and the
lighting devices 900 are installed in a manner so as not to be inclined too much to the
20 back (rear side) of the inside of the refrigerating compartment 2, even when the front
side of the refrig%:rating 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.



compartment door 7) of the storage compartment (for example, the refrigerating compartment 2)is
open. Alternatively, it is also applicable that at least one LED (for example, the LED 91_0a) is made up
of two or more LEDs in different colors (for 10exar}rﬁ§e, in white and orange), which is lit up in a same
type of color (for example, white) as a lighting color of the inside refrigerator Iighting device 900 when
the electrostatic atomizing apparatus 200 is not operating, and which is lit up in a different cplor_(for
example, in‘@WfffereRetpanorecetsn wirn the excerplensxbvrerérohe thiellighiting caler of the lighting
device 900 inside the refrigerator when the electrostatic 15at0mizin9 apparatus 200 is operating.
[0211]FurtHBReTSiEeEd AP piscsmahis oy Hen sy dor wrsinEply For ékarhpm, thie (18D 910a and the
LED 910Db) are lit up when the electrostatic atomizing apparatus 200 is operating, these two or more

LEDs (for X4k FRETERYY 01 desenib 1 thokiely spdte dthealitcetorel isr example, blue,

orange, or red, etc.) f lighting_color 20(for example,white) of the inside refrigerator lighting _
devicge 900?6\?}?@3%8 g?%%%ﬁ?v%%?% BB SPex BRIt eiieers e thelsrcbthe LED 910b) are lit

oo O R SRt P acs 1 o 1o vt

device 900 when the electrostatic atomizirg appara ISh

cotors (for Qxample 0 AIGIEADRES ALERASSUELASDINE, 913008, Jod, 2a6lc, from the lighting

color of the inside refrigerator lighting device 900 when the e rostatallégaffomizing apparatus 200

is operatings{RRA2lAdditiapaieiheseRlieastive e R may he.diferent gglors, and

feel glare by the reflected light due to reflection, and further, almost all the area in the
refrigerator can be evenly and brightly illuminated; therefore, it is possible to provide

10 the refrigerator 1, which has small influence on the eyes of the user, a stored item in
which can be confirmed immediately also at night, and which is eye-friendly.
[0209]  Further, also in a case wherein the user feels glare when the lights emitted in
the direction of the optical axis 915 of the LEDs 910 are made to enter the inside
refrigerator shelves 80 directly, by using a material less likely to reflect light over the

15 anterior edges of the inside refrigerator shelves 80, or by forming a coating film over or
forming into a shape (for example, mattes coating, coating in a color less likely to
reflect light, or a shape whereby reflected light is not directed to 2 front direction but is
directed to a lateral direction inside the refrigerator by processing the surface to be
indented) the anterior edges of the inside refrigerator shelves 80 that is less likely to

20 reflect light, glare due to reflection can be lessened similarly, and further, almost all the
area in the refrigerator can be evenly and brightly illuminated; therefore, it is possible to
provide the refrigerator 1, which has small influence on the eyes of the user, a stored
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 910{) of the

25 lighting device 900 inside the refrigerator are lit up when an opening and closing door



may be the same colors. Further, it is also applicable to have two or more LEDs be lit up and switched
off alternately while the electrostatic atomizing apparatus 200 is 5operating. In this way, design is
improved and a user can immediately confirm that &% electrostatic atomizing apparatus 200 is
operating at the same time, and further, since the LEDs can be also used as the lighting inside the
refrigerator, the refrigerator 1 low in cost can be obtained. Furthermore, it is also applicable to use a
plural colorﬁf@rﬁﬁrﬁé’%%fﬁﬁé@q@@%@fm@m@mm Tights $totegs eproparonendifferent colors for at least
one 10or more LEDs (for example, the LED 910a, the LED 910b). Additionally, at least one (for
example, tHERAS SO R ERE PR AIIS™S 20 rase insillchefiigatatest ightifiy device 900 can be

used as a dedicaée%L D for representing that the electrostatic atomizing apparatus 200 is operating.
In this case> Tt 1% St ea%ﬁc?a\ﬁ?é%ﬂﬁ% EPRO ottt b il fadodisct@Rtatic atomizing

apparatus IS not operating,.and 15to have the LED light up in a different color (for example,
o Susef#grcrgs q%’hn A T A A RS e Bt thisitRe g drator lighting

orange, etc.) differen

device000;0nly ywhan thy ctrostati mizing apparatus 200 is operating. [0213]Further, if it often
happens thlat e eIecttrog?gt!%%{t%nr%?i%tgg63?3%1%’ g&ﬁé ngi%lpésrggf%tﬁ 8 BiiE an opening and
] d%)r 7) of a storage compartment (for
fica Bp ;

losing d '
closing 00{{11(;19& %‘%{Hﬁl%etQﬁe?ﬁﬁ%%ﬁ@f@sgné%gm%%réﬁi E)E Blléa Oggg#égm lighting control

example, the refrigerating compartment 2) IS open, It Is app

representing.#atthe.eiesirosiatic ﬁ@%g%%mﬁ%@gﬂ%lgﬂﬁéﬂﬂ%ﬂﬁﬁ% the electrostatic
P

atomizing apparatus 200 is actuated within a predetermined time (for example, 60 minutes) after the
opening anebeiastngAoPr (pEexamplgathe yafigatatingcRmparimeri doas Fis @Ropened. In this way,

a user can recognize that the electrostatic atomizing apparatus

example, the LED 910a) is made up of two or more LEDs in different colors (for

10 example, in white and orange), which is lit up in a same type of color (for exampie,
white) as a lighting 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
Jighting color of the lighting device 900 inside the refrigerator when the electrostatic

15 atomizing apparatus 200 is operating.
[0211]  Further it is also applicable that when two or more LEDs (for example, the
LED 910a and the LED 910b) are lit up when the electrostatic atomizing apparatus 200
is operating, these two or more LEDs (for example, the LED 9103 and the LED 91 Ob)
are in different colors (for example, blue, orange, or red, etc.) from the lighting color

20 (for example, white) of the inside refrigerator lighting device 900, wherein at least two
or more LEDs (for example, the LED 910a and the LED 910b) are lit up in a same type
of colors (for example, white) as a lighting color of the inside refrigerator lighting
device 900 when the electrostaﬁé atomizing apparats 200 is not éperating, which are lit
up in different colors (for example, in different types of colors, such as blue, orange, red

»

25 etc.) from the lghting color of the inside refrigerator lighting device 900 when the



128 200 is operating even if the electrostatic atomizing apparatus 200 is not operating at the time the
refrigerating compartment door 7 is opened. Further, it is also applicable to display also an operation
result or an operation schedule (for example, howl#any minutes before the operation has been
performed, how many minutes later the next 5operation is scheduled, and so on) of the electrostatic
atomizing apparatus 200, not only the time the electrostatic atomizing apparatus 200 is operating on
the control plasiErsbaiclaemizingsnnevases Wik tperaser does not stay near the refrigerator 1 while the
electrostatic atomizing apparatus 200 is operating, the user can visually recognize an operation status
of the electtBstatic attifivimg kphasantez00va o[oore JAT meatidndiTatsovesithe amgle 0 the optical axis
915 of the LEDs 910 forms with respect to the inner side wall 2P whereto the LEDs 910 are provided is
set within tREYAJRSPEPSP¥im atERFa -2 {152 aPpiplertohpug yecmprrmgspidiinbedly TanA(L2 + L3)/ L
1), when the LEDs 910 are used faor the lighting device 900 inside a storage compartment, 15and by
assuming tHe i fé’ﬁ%%“‘)ﬁ%ﬁ %h%ﬁd&?ﬂﬁa SSTEFBPfiorERR gRerte the driterior edge of the inside
refrigecator shelg‘. 0 p&%cf‘}slad in the storage com artg1ent gfor example, the refrigerating compartment 2)

as LI, the distance (the hé’?i%ﬁ’tgfsi}\%tlﬁ OIRE 8P G SO B RMERY T pettEERthdSnner side wall
surfaces (Ing lagh 9% WalR 2R NesINAage compatiment as.L2, (he, distance from the
e [ 0

approximate center of the 20 s 910 to theinner Side wa whiere &' LELE of the storage

compartmegt i RIQYidedasbch AMLIBSAIRIANGS: o Ahe. ARETRY 2dge of they inside refrigerator

shelf 80 to the rear wall of the storage compartment as L4, a user Is not sﬂab?erct to glflare, the inside of

the refrgeraiorcandaeasly viawed sineataIRosSIRIRIR 1630alR N IdfA B islde the refrigerator

and further, by using at least one of the lighting devices 900 in 25the storage compartment (inside the
refrigerator) BB the: slegisortatie/atondizingsap pasaksnighu@Qeit pBRsEiletauisially confirm whether

the-electrostatic atomizing apparatus

10 ormore LEDs (for example, the LED 910a, the LED 910b). Additionally, at least one
(for example, the LED 910f) of the plural LEDs 910 in the inside refrigerator lighting
device 900 car be used as a dedicated LED for representing that the electrostatic
atomizing apparatus 200 is operating. In this case, it is also applicable to have the
LED not to light up when the electrostatic atomizing apparatus 200 is not operating, and

15  to have the LED light up in a different color (for example, orange, etc.) different from
the lighting color (for example, white) of the inside refrigerator 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 {0 perform lighting control representing that the
clectrostatic atomizing apparatus 200 is operating when the electrostatic atomizing
apparatus 200 is actuated within a predetermined time (for example, 60 minutes) after

the opening and closing door (for example, the refrigerating compartment door 7)is

25  opened. In this way, a user can recognize that the electrostatic atomizing apparatus



129 200 (the mist spraying apparatus) is operating at once by the lighting device 900 inside the
storage compartment (inside the refrigerator). Further, in view of the effective irradiation range a, since
it is possible to irradiate the door pocket 72 as wellZ/en when the door is opened, a housed item side
the door pocket 72 can be visually confirmed 5also at night. [0215]Furthermore, even when the angle
0 the optical axis 915 of the LEDs 910 forms with respect to the inner side wall 2P whereto the LEDs
910 are praiHdétioreseingithin tfHtberelngeshtapproxinmatatpafanititon id &) @pkating )t €@< approximately
90 degrees, a user is not subject to glare, and in view of the effective irradiation range a, 10since it is
possible to fifFsdhstecBigpngngreenipsigsthiorefligorsed. thEurbidetof the refrigeratar can be easily
viewed, and further, by using at least one of the lighting devices 900 in the storage compartment
(inside the FEIPIGEAADARSRIHE W&t SratcoREsHipARehapparfus gt bovimanpossible to visually
confirm whether trk? lectrostatic atomizing apparatus 200 (the mist s?raying apparatus) is operating at
once by thé T BHEh G ERA RGBT i BERR T usih ATt TisIse [ate fafmg&rator). Further, since it
is possible (t)oé{rgdialgesépgddlqgr ﬁcket (288 V\iell_even when the door is opened, a housed item inside
the door pocket 77 Ean be visually CSHifmas Arss BMGRL o2 6 fenrEs, Wheirthgangle 0 the optical
axis 915 of.the. 10 fo with. respect to the.inner side wall 2P whereto the LEDs 910 are
provided istgge%\)&\}%%% %ﬁé}[ %Eﬁrgﬁ%gaé% Ap ?83%% Se%)éano-pﬁrﬁfﬁjgﬂ_né YUY RABE Sfoximately 90
degrees, S \e.otcal a5 15,01 1 bERE 240, iaes el dall on g agerior edges of the inside

refrigerator shelves 80 directly, a user is not subject to glare, and in view of the effective irradiation

range a, siegeidbitResERie iypdiate Awids.araaingidedhe seligsrator the inside of the refrigerator
can be easily viewed, and further, by using at least one of the 25lightihg devices 900 in the storage
compartmespietinpidethe sefrigeeater &S t@nizing 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)) < & < approximately Tan'((1.2 + L3)/
L)
when the LEDs 910 are used for the lighting device 900 inside a storage compartment,
15 and by assuming the distance from the approximate center of the LEDs 910 to the
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
20 LEDs 910 to the inner side wall 2P whereto the LEDs of the storage compartment are
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 giare, 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
25  the storage compartment (inside the refrigerator) as the electrostatic atomizing apparatus

light 600, it is possible to visually confirm whether the lectrostatic atomizing apparatus



130 electrostatic atomizing apparatus light 600, it is possible to visually confirm whether the
electrostatic atomizing apparatus 200 (the mist spraying apparatus) is operating at once by the lighting
device 900 inside the storage compartment (insidézt e refrigerator). Further, since it is possible to
irradiate the door pocket 72 as well even when the door is 5opened, a housed item inside the door
pocket 72 can be visually confirmed also at night. [0217](An alternative use of the electrostatic
atomizing 2IPARRTENGAHYINE 2Paithiet LYPeisil ahoneerhy fée dighragideise 908 H940a) in blue or
purple, which emits a light of a wavelength within a range of 360 nm to 400 mu with a peak of 375 nm
in the UV-ARE0EEHERRPATYEn R bRIerigsrainr). E B tbrelbriisiolthe 9Em10910a) representing
that the electrgstatic atomizing a, paratubs light 600 t%e lighting device 900 inside_of the storage
compartmeRt RIS fetiieriiSBost llﬁ(%éﬂé &185 oMY apharl e B89 operating, and by

illuminating.inside of the refrigerator only far a predetermi time, for exam é}%&w%ﬂle the door of the
refrigerato(‘;]&fle %"81"&%88‘?*%% ﬁ?é,ap%oglssl (%)ét rg%%réeg}%gd\% a qﬁﬁ]?ﬁn\%a%%ﬁl\él?aeféé? 1}13 tit 15affect on the
humar‘sbodﬁsdééqqlgg{lally, by using an LED in high-intensity orange  armth, which emits a light of a

wavelength within a range of 550 mu to 620 nm with a peak of 590 nm, for example is used for the

LED (for example, thedikkt0a)feRresanting tatihes, glastastalc.atomizgigsagparatus light 600, the

lighting device 900 inside the storage compartment (inside the refrigerator), or the electrostatic

atomizing 20appanatuse00dsiRpaiating sadipiluainating:ivside atthevatdgesator only for a
predetermined time, for example, while the door of the refrigerator 1 is closed, the LED can be used as

the lightingvnsidesthateftigesaterwiblwanritr which)daes-npt piact thebumarody, and can be also
used for stimulating a self defense function mainly of green and yellow vegetables and for activating
biosynthesiEotgoly/pee olpasudijborthella25aahibeiwsed therestimiviatingibiosyaihesis of vitamin C by
photosynthesis as well. Thus, :
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 1s possible to irradiate the door pocket 72 as well even when the door is opened, a
housed item inside the door pocket 72 can be visually confirmed also at night.
[0216]  Further, when the angle 0 the optical axis 915 of the LEDs 910 forms with
respect to the inner side wall 2P whereto the LEDs 910 are provided is set within the
20 range of approximately Tan™ (L2 + L3)/L1) < 6 < approximately 90 degrees, since the
optical axis 915 of the LEDs 910 does not fall on the anterior edges of the inside
refrigerator shelves 80 directly, a user is not subject to glare, and in view of the effective
irradiation range a, since it is possible to irradiate a 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



131 although the effect can be obtained also in the refrigerating compartment 2 or the switching
compartment 4, etc., further effect can be obtained by application to the vegetable compartment 5.
[0218]A plant grows basically through photosynthésfs, and in addition, 5photomorphogenesis as a
gualitative transformation of the plant such as seed germination, flower bud differentiation, anthesis,
cotyledon expansion, chlorophyll synthesis, internode elongation, etc. is performed, and nutrient
elements rebwtiesthit thenirive rppsedsdizlt §0Urtds pheridegy. viimbingdhiém wikdtarterphogen s s that is
inappropriate for vegetable preservation such as germination, anthesis, etc. is apt to be 10stimulated
by blue lightlefsstisdrizimamamkied iy bamasonrny 88 ommaBisde thedititst cast from the LED of
the electrostatic atomizing apparatus light 600 and the LEDs 910 of the lighting device 900 inside the
storage coipltirbrgdede Y iatifdratryedre SPvaTSRGtHe nipiAces#ige. of 320 to 400 mu
which stimLf;lat_ a self defense function of green and yellow vegetables and activate biosynthesis of
polyphenol; T5¢Re Tg#Hts GRS AR FRASE fhader §odify/srvardare e ey Hisdiodstor anthocyanin of

a blueherry or aétr%wbecrlr}{éetc. nutﬂe t eler&entﬁzare increased by the LEDs 910, which is sources of

lights of Wa(\)})eﬁréeng?hsoﬁsgwngnblrré%%ﬁs Cy Ry Estor, &30 o t4ipofpHERS! 152 % Sittive term of

chemical c unds,whereof the benzeng ring js substituted with plural hydroxyl groups or plural
methoxy g?ggg?, inc ﬁﬂea Ei%lal %c?%g su%ﬁeg{s}gas{sté%%t%% elfl%zﬂ?ﬁﬁr,agl e1§,5“3tc. So-called flavonoids in

the polyphenol are i@ﬁl%%do%&ﬁg‘ﬁl'wbRﬁﬁ%ﬁéﬂ@%@ﬁﬁ?g@ osed to much sunlight. Itis

considered that this is because the plant synthesizes flavono i%ltlng usr{)rce)’ng maximum

absorption imaiange of stravialat iarderienselpriestionaeainstiitiauiolet ipguded in the
sunlight. A main physiological effect of polyphenol is
375 nm in the UV-A wavelength range, for example, for an LED (for example, the LED
10 910a) representing that the electrostatic atomizing apparatus light 600, the lighting
device 900 inside of the storage compartment (inside the refrigerator), or the
electrostatic atomizing apparatus 200 is operating, and by illuminating inside of the.
refrigerator only for a predetermined time, for example, while the door of the
refrigerator 1 is closed, it is possible to increase vitémin in vegetables, etc. without
15 affect on the human body. Additionally, by using an LED in high-intensity orange
with warmth, which emits a light of a wavelength within a range of 550 nm to 620 nm
with a peak of 590 nm, for example, is used for the LED (for example, the LED 910a)
representing that the electrostatic atomizing apparatus light 600, the lighting device 900
inside the storage compartment (inside the refrigerator), or the electrostatic atomizing
20 apparatus 200 is operating, and by illuminating inside of the refrigerator only for a
predetermined time, for example, while the door of the refrigerator 1 is closed, the LED
can be used as the lighting inside the refrigerator with warmth which does not affect the
human body, and can be also used for stimulating a seif 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,



25antioxidant effect and protein function regulating effect. Thus, aging is deterred by 132
antioxidation, and in addition, cancer, arteriosclerosis, diabetes, cardiovascular disease, Alzheimer's
disease, Parkinson's disease, amyloidosis, hepatiti! and cataract, etc. are alleviated. [0220]Ultraviolet
light is divided into the UV-A wavelength range (near ultraviolet, 5320 to 400 nm), the UV-B
wavelength range (middle ultraviolet, 280 to 320 nm), and the UV-C wavelength range (far ultraviolet,
100 to 280 #ikjugthigestitadterathecwhivlehgjth is fibecfrigemtvar mfnbtottiedsnar body the ultraviolet light
is, and there is a possibility that genetic fault is occurred when the ultraviolet is equal to or below 320
nm, that is, THitFENGBPAEVENR Agtis-afietitiee it Cunlvelieriegth bY hppbifotion itiha Odesirable to adopt an
LED of a wavelength as long as possible in the near-ultraviolet of the UV-A wavelength range for a
household FE&GEIATEFAZEIFY the general public. Of course, safety is improved doubly and triply by
making the ir g;ation amount to an amount that does not affect on the human body, and the ultraviolet
light not to E)Oé? ked* SIATLEPRIRPABH IR E SpehRtg e ettsod 1imdditiensafety is improved by a
simplesstruc%%{g vgit %u(t3 distin uishiptgtthe LEI? from the qgher Iight source, etc. in instailation inside of
the reffigerator 1 and s6 on- OF cOtrsa. 1 ISRy BY LIRS RIS SuibReiestyth of middle ultraviolet

range, etc. B?A%Q&%t%@? Lgtrgf\\c{iglet light only at the time.the door of th}? refrjgerator is closed, for
example, and to Structurally prevent Ieakage of radiation t5 MBASSPdi é‘%{ﬁB{fg.'ﬁn this 20case, a light

of & waveleggh ok imlaies el aroleglon aclian Rl ARANL S Gely seleripd butitis

necessary to have only the light source arranged and constructed specially different from the other

light sourcegnTRabER oliheelechasiationamizing ARRBEAHIENL609,and the LEDs 910 in the

lighting devices 900 inside the storage compartment (inside the refrigerator) stimulate a self defense
function masappbgsecior vegetable preservation such as germination, anthesis, etc. is apt to be

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 whicﬁ stimulate a self
defense function of green and yellow vegetables and activate biosynthesis of polyphenol,

15 the lights do not lower preservation quality of vegetables, Further, as for anthocyanin
of a blueberry or a strawberry, etc., nutrient elements are increased by the LEDs é‘lO,
which is sources of lights of wavelengths having greenish-yellow color, efc.
[0219]  Polyphenol is a collective term of chemical compounds whereof the benzene
ring is substituted with plural hydroxyl groups or plural methoxy groups, included in a

20 crop such as a vegetable, a fruit, a 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 protectién 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



25and yellow vegetables, and activate biosynthesis of polyphenol. The LED of the 133 electrostatic
atomizing apparatus light 600 and the LEDs 910 in the lighting devices 900 inside the storage
compartment (inside the refrigerator) are super lufdifosity LEDs emitting lights of wavelengths within a
range of 550 nm to 620 nm with a peak of 590 nm, for example, which are used as the lighting inside
the refrigerator; and further used 5for activating biosynthesis of vitamin C by photonic synthesis. These
lights of themwiavisieivgtis hiragddsios ediemiapendantiysiordiabstdsecastavincobmbination with a light of the
other wavelength range. [0222](Application to a return air trunk of the electrostatic atomizing
apparatus) ‘TR B il easeribukinsencediecoipcraiicidessi depesiatin dstmizthglapparatus 10200 is
installed inside the storage compartment, and condensation is occurred on the heat absorbing fin part
211 of the é8BYiAGDlate 210 installed inside the storage compartment by temperature difference
between th igafe (ﬁthe.stora e compaituient and the inside of the cooling air trunk, thereby mist is
ver, i

sprayed:; h iy AR AR AT R S Ve G B E L BRHS AR PR EP Ekample, the
I ' f b | ajr.that h d insj t t
vegetape sGanAIEHL) 5 petrmed b coolal e coder e nterstorage

compartment (for exa efrigerator compartment 2) viad return R*the electrostatic

atorizing apPEIALS 20 RPIAIOIAS RIRHAEC e siyage sampanment (for example,the

vegetable compartment 5); an e provi in the return air trunk from the other storage

compartmept gk example e 1alHasAUAgHRAMPAHT AL Akl AL IR A6 MiRMPgrature of return

cool air flowing inside the return air trunk rises after
possibility that genetic fault is occurred when the ultraviolet is equal to or below 320

nm, that is, in the UV-B wavelength and the UV-C wavelength. Therefore, it is

10 desirable to adopt an LED of a wavelength as long as possible in the near-ultraviolet of
the UV-A wavelength range for a household refrigerator used by the general public.
Of course, safety is improved doubly and triply by making the irradiation amount to an
amount that does not affect on the human body, and the ultraviolet light not to be leaked
stmcturally from the opening door.

15 [0221]  Thatis, safety is improved by a simple structure without distinguishing the
LED from the other light source, etc. in installation inside of the refrigerator 1 and so on.

Of course, it is also possible to use a wavelength of middle ultraviolet range, etc., to

irradiate the ultraviolet light only at the time the door of the refrigerator is closed, for
example, and to structurally prevent leakage of irradiation to the door direction.  In this

20 case, alight 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
speciaily different from the other light sources. The LED of the electrostatic atomizing
apparatus light 600 and the L.LEDs 910 in the lighting devices 900 inside the storage
compartment (inside the refrigerator) stimulate a self defense function mainly of green

25 and yellow vegetables, and activate biosynthesis of polyphenol. The LED of the



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 tHé%ooling air trunk, temperature difference can be
used for the cooling plate 210; thus, it is 25possible to generate dew condensation water on the heat
absorbing fin part 211, and 134 mist can be generated inside the return air trunk Therefore, the
miniaturizedlerirvstaliz etpnistigpnerated ngidedthedebsiobRls frlnk reatiblesingideafdde storage
compartment (for example, the vegetable compartment 5) after flowing inside the return air trunk,
thereby spriyifgtet fsee venBrirpens EsidsgbeofrigantmbatisuposkibiecS{OREBKN this way, since the
electrostatic atomizing apparatus 200 needs not be installed inside the storage compartment, it is
possible to fAtTEsHeiahrerlmdiere Biestb A ardmipparimenthRuelerf 198 also applicable to
make maintenance of the electrostatic atomizing apparatus 200 possible from the front side of the

refrigerator T MARERAISE B AL asteo e hetiisnng iyt ip prarsrip omisiwmage pisssible by 10making

at Ieasg a p§rt of th B r?%t insulation wall) on the rear surface of a storage

i E%’Iitio hwall .{the h
_ _ rexamp e_SIS it jdn_mg %g}f’ﬁ%‘i’&ﬁs}%ﬁﬁ% vegEtabiEahiisrtment 5, etc.) at a
S B A A R T e e

compartmer?{@fcor exa%np(fgri & Switchitg't

compartments e, the switching compartmen Y ment 5, etc.)
whereto theytefurn Qi bidnkfriamelSthe other storage compartment (for example, the refrigerating
compartment 2) to the storage compartment (for example, the vegetable compartment 5) is Installed in

the back sifsofthe fegsiRdiace WaksAt SR BCEC LOTLIE IARLAINS Al ihe, storage compartment

Also in this case, maintenance and component replacement of the electrostatic atomizing apparatus

200 are made easy byfaprRing-ibevelast ostadia 202 @RIRRG.ARRALAMS, 200 iRt kit as the kit
component 512, and attaching the kit component 512 to the inside of the return air trunk. Further,

sincelthe kitocomipeniint ibdidecansheagepaatathant aellestedalse al e tmmr.gfkecycling and
disassembly, recycle efficiency is improved. [0224](Use of the Peltier element)
heat absorbing fin part 211 of the cooling plate 210 installed inside the storage
compartment by temperature difference between the inside of the storage compartment
and the inside of the cooling air trunk, thereby mist is sprayed; however, in a case
wherein cooling inside the storage compartment (for example, the vegetable
15 compartment 5) is performed by cool air that has cooled inside another storage
compartmenf (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 piate
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



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 fin part 212 of¥h# cooling plate 210 inside the cooling air trunk, by
providing a Peltier element (a plated semiconductor device using Peltier effect to transfer heat from
one metal to the 5 other metal by passing an electrical current through junctions between two types of
metals, andiéshiebe gengetsdrasedechspetanae différeriderbétwobe nnesidedutfacezand the other side
surface by occurrence of heat absorption on one side surface, and heat generation on the opposite
side surfacBU}85astRd insifiedbectimeni tRrolughdtsa ifsifisod e girplaeetofthedreat conducting
part 213 between the heat absorbing fin part 10211 and the heat dissipating fin part 212, it is possible
to make heBrABSb MGy EE Rl ramPalEErbM G Parina insidsdhr axvmnsdiparkd therthe heat dissipating
fin part 212; therefore, it is applicable that both the heat absorbing fin part 211 and the heat dissipating
fin part 212 35 TspARKY ﬁwvffgg lfh%‘%fﬁﬂ%é‘écé’&?ﬂﬂgﬁ?ﬁéﬁt%ﬁ%‘?de the return air trunk, which makes the

structuge si@wﬂg angﬁtp%i‘gfstalIf%gé)%ggdépoestn?aintenance, etc. eaéi Further, 15since temperature
difference befiwaen ¢ ehhea?%ﬁsorblng fiR pan o T RRath&PREAMS: Qﬂ%?ﬁﬂiqnﬁﬁbﬁart 212 can be
controlled bycmpagniude,p! anelectisalantents saulie dew condensation water can be set by a
temperature, etc. inside the storage ompart’mentl,) ence lack of dew condensation water can be

prevented ancithge"afrigrrasend-that cap.stablynesiosm, miskatomization san ke obtained.
20[0225]Since it is pos%%le f"[?olIbhave heat absdrtt)ed at %ﬂlea?gﬁé%i%l %%aéﬁezo 1, and heat

dissipated aictbecheahsissipating iipaaii 213 AsseraRaKe daLRIaYIing A Pelisr element (a plated

semiconductor device using Peltier effect to transfer heat from one metal to the other metal by passing
an electrical. cuvrenicthroughtitntionseineai inefpet o netalsdapdaimeans to generate

temperature difference between one side 25surface and the other side surface by occurrence of heat
absondtion makogersiclst syrfacd thd Bertition wall 51 (the heat insulation wall) on the rear
surface of a storage compartment (for example, the switching compartment 4 or the
vegetable compartment 5, efc.) at a section wherein the electrostatic atomizing
apparatus 200 is installed among the storage compartments (for example, the switching
compartment 4 or the vegetable compartment 5, etc.) whereto the return éi;‘ trunk from
15 the other storage compartment (for example, the refrigerating compartment 2) 1o the
storage compartment (for example, the vegetable compartment 5) is installed in the back
side of the rear surface wall can be detached from the inner side of the storage
compartment.  Also in this case, maintenance and component replacement of the
electrostatic atomizing apparatus 200 are made easy by forming the electrostatic
20 atomizing apparatus 200 into a kit as the kit component 512, and attaching the kit
component 512 to the inside of the return air trunk.  Further, since the kit component
512 can be separated and collected also at the time of recycling and disassembly,
recycle efficiency is improved.

[0224]  (Use of the Peltier element)

25 Furthermore, as mentioned above, in a case wherein it is impossible to



and heat generation on the opposite side surface by passing a direct-current through itself), for
example, in place of the heat conducting part 213 between the heat absorbing fin part 211 and the
heat dissipating fin part 212, the electrostatic atorizing apparatus 200 can be also used in an air
conditioner or a home electrical appliance, etc. wherein 5cool air at a low temperature, etc. cannot be
used. In a case of the refrigerator 1, the electrostatic atomizing apparatus 200 can be installed in a
section (theeilfndghshdaichsontrgide wall2sldbte, copline Hakta suifras etadgerhose 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 incre&SEBRUBIEheT ilsitiuEn Sio k. codipanmdnticflestdapetvafipamnitntd(for 10example, the
refrigeratin comﬁ)_artment 2), or a section wherein the cooling air trunk cannot be used, such as a
partition wafoo8 Eretiaifor i&xaridsigetro g aiiorrNairberyidneth Battrigisratingeacompartment 2 and
the switchig compartment 4, the partition wall between the refrigerating compartment 2 and the

approximateR) G SSB YEHEM AFEssusing elicp ctivet dnarsdts heaomhararidndbetween the storage

compagtmecr)][ S, 15%3? ween a stor%g(—% cog]partm%]t and a storage compartment). In this case, by
installing the SleCtrostatic atoniizifg” Al Pardhie: BU@Hé“H‘ffé‘f‘é‘pé?’éWfé‘ SHEPSER) in the upper surface

(the ceiling syrface of the refrigerator 1) of the storage compartment provided at the uppermost part of
the refrigerator 1’,%‘?&5%??2%%%%%%%@? His u&%% %eélﬁlec%%vfﬁ%ﬁ?gyg& 8tefhe inside of the

storage compaymant: Erneha.6ankalk 0MUR g WEh ecessaly v emperature cool ai

flows, etc. is not included, and’it is possible to commonalize the e rOSTARIC a’toamizing apparatus 200

wih an air GORAAGRSH e AR FlRSEALARNIARGE (< NIV HBQUPIL B fgw temperature, efc

cannot be used, and to obtain the refrigerator 1, the air conditioner, or t ome electrical appliance,
which is lowximpostiaprdybetebchacieniaheradicaliobedeadaizing .s2andaaifauling effects can be

attained. 137

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 installation and the maintenance, etc. easy. Further,

15 since temperature difference between the heat absorbing fin part 211 and the heat
dissipating fin part 212 can be controlled by magnitude of an electrical current, required
dew condensation water can be set by a temperature, etc. inside the storage
compartment, hence lack of dew condensation water can be prevented and the
refrigerator 1 that can stably perform mist atomization can be obtained.

20 [0225]  Since it is possible to have heat absorbed at the heat absorbing fin part 211,
and heat dissipated at the heat dissipating fin part 212 as seen above, by providing a
Peliier 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,



[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 1. Fig. 26 is a side sectional view of thBfefrigerator 1 describing the first embodiment of
5the present invention, and Fig. 27 is a front perspective view of the refrigerating compartment 2 of the
refrigerator 1 describing the first embodiment of the present invention. In the diagrams, the same signs
are assignedddatiasinmiampartsappediigsidetonfige B pushiepeoditha-exptanations are omitted. [0227]In
the diagrams, the electrostatic atomizing apparatus 200 installed in the 10inner side wall 2P of the
refrigeratoribdE)hBusserplside plaescdsbedsptiorn foaterpit B ibrtersideekedt #Rommshown in Fig. 6
through Fig. 11, the electrostatic atomizing apparatus 200 is made up of the electrode holding part
220, the disEhiige diaedbad s dimneiaelamenial dahsiRrepnstadiqsiosnivtic coohsmnar) shape or a
columnar shape, and the counter electrode 240 including the opening part 241 in an approximately
circular sh go iaéltﬂféﬂ??é%ﬁeﬁblb%mwg?ﬁﬂ%Féﬁ%gﬁtﬂ?@lé@&%é&?@mﬁh%ﬁl&pe (approximately
circulag shacpg?&of theiti& g{and of 1t;he p{otrusioA part 231 of the discharge electrode 230, and further is
an opening Targer than & CroRddEsSH ARIToimStely Bifctnsh SHAp B arieblotiision part 231.
Alternativel hown in.Fig. 12 through Fiq.. 17, t lectrostatic atomizing apparatus 200 is made
dedfonaif ol lggf%a%?ﬁg(gb S B secnof‘é%ﬁ‘f I%I%ﬁ afic columnar shape or

up of the discharge electro d?ngt%'ﬁe main body par

a columnar shane.glangaied i ienaial FBRIon: 3008 RISYLSIONPALZLin A pyramid shape or a

conical shape that gets thinner toward the counter electrode 240 and that protrudes at the

approximatgly fightAa0ls with tesnechiethe Rtaldirgetion fom.ihe main edypart 232, the electrode
holding part 220 that holds and houses the discharge electrode 230, 25the conducting member 280 for

applying a uoliagesta thedischasge alesiiade gatndht 3BrniahSIREHIRAAE,240 having the opening

part 241 in an approximately quadrangle or an approximately circle shape, which is an opening larger
than tHe cress:pectibnafishapenthengrproximately gudranglepriheapRseimaiely circle) of the tip

end of the protrusion part 231 of the discharge electrode 230, and the fixing means 260 (the

cannot be used, such as a partition wall or a shelf (for example, the partition wall
between the refrigerating compartment 2 and the switching compartment 4, the partition
wall between the refrigerating compartment 2 and the approximately closed contaixiers
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.



5pressing means) whereby the discharge electrode 230 is held by and secured to the electrode
holding part 220 via the conducting member 280. [0228]Here, as a means to provide dew
condensation water or supply water to the discharg¥ electrode 230 or the electrode holding part 220,
there are water supply means 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 & Atstallédraiediinabdvethizdigehadgerglectrode 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 preS¥iiy hiaHs)dartiithé eleeroetpinasepdar2Ringshheethesdéw condensation
water that is generated on the cooling plate 210 or the 15 water droplet 275 (the supply water) from
the water stSTRYEEARBHYS t0. Arbpdectall tha FEEcseEpHERcPRR Brtsdigsanatge electrode 230, the

slant part 264 qf the fixing means 260 (the pressing means), or the electrode holding part 220 that are
provided d%{?é%gﬁ ﬁeﬂé@? FUHRRH iy 8&@8 s &fﬁ&ﬁ&‘f@ﬂ"ﬁ&ﬁéﬁﬁﬁ‘?%ﬁﬁ piace of the cooling

plate 2§O, g%me a user n(?]eds t%ﬁe.dzyv%%% |;tllsgg)£llcable to gstfﬁll the 20 electrostatic atomizing

3 ' > .
apparatus 200'iR a detachable marhe QETFSIHE AT, i RRARRY Wl or the partition wall, in

which case,Jg.AAa! SRS ANALD SROUI AR IR JasiaNeeIRJDe Juna means 260 (the

pressing means), or the electro olding part constituting the elec FOSEATIC atomizing apparatus

2001n a defaeiable MamiehasahUNIRELL LaRlizeaIGNG. Al BIAVI (faf the cooler

compartment 131 to the cooling air trunk 139 53 installed in the rear surface of tfie storage

compartmeptrpasses thritah: arelestrastaticiaiamizing-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 insption makerialgand, whish@ivesgesiateralyirmmdhiegoalingairtiwnk 53 Sinstalled in the
rear surface of the storage compartment, reaches the electrostatic atomizing apparatus 200 installed

in thelfecesmin thie mlielPsidenweadRie-abtheassiorsgdrmoin pastaephrpassesmibraugh an
electrostatic-atomizing-apparatus outlet cool air trunk 820 such as a duct, etc. whose circumference is
surroundedyzmdideniel A prdvidedyimithid g athsurfh diowidll tincithesidécwalhhaat insulation material in
a state of including 10fine water droplets that are made into nano-size mist by the electrostatic
atomizing &pparaiusOfcomastiweachiesiachide bpldiyeammgadtienticutatatbatrale 3fper part of the rear
surface wall of the storage compartment, for example. A mist spray cover 800 is provided in the mist

spray comphaFHarRaHat errislanEgd Ars gt rBR ARLTER?, oA A ¢ Ahemar 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 electrade 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



cool air including the fine water droplets that are made into nano-size mist by the 15electrostatic
atomizing apparatus 200 is sprayed into the storage compartment from a mist spray outlet 810 formed
in the mist spray cover 800. [0230]As seen above!3fe electrostatic atomizing apparatus 200 Including
at least the discharge electrode 230 and the counter electrode 240 is allocated in the side wall (for
example, in an approximate center position in height which is at a height position that is 20within reach
of a user incthatsigéesvatiolih baahggeeatingcorap adihient 2)obdtiheastrageleapkpartment, and the mist
generated by the electrostatic atomizing apparatus 200 is delivered by cool air inside the
electrostatiePRIBHIARY. appahens. odtiet sowlwieningir820wadheascascootimplaihapact whose
circumference is surrounded, and is sprayed, to a different place (for example, the upper part of the
rear surfacEVGERRPHHR e RpsraarRie s chnipartiiBAcy, dictrbobthe e eadatitetorage compartment (for

example, the switching 140 iomp,artment 4 or the vegetable compartment E’f?diﬁerent from the

storage comiSARIBREfor bR IREEFaRTgardting cBth s B rosR e ihthe electrostatic
atomizing apparatus 200 is installed,.and the like) from.a pl (for example, the approximate center
positig%n in ége%h%ﬁ%rﬁ?g %?r%xegllﬁﬁjtl%%%ﬁ%ﬁkfﬁézﬁﬁ%\%ﬁE‘%ﬁa@fl SCEME IR e Sside wall of the
refrigerating, compartment 2 re the electrostatic atomjzing apparatus 200 is allocated; therefore,
freedom of plgcemenk;&g#gtﬁzé}te ggt‘%s%tf?%%crﬁ%r%%%%ﬂgﬁm 200 including at least the discharge

electiode 23080 e ouShlRIoH 249. 210 AUIEKSRIALYIIOn YAIIRIE e mist spray outlet
a

810 formed in the mist spray cover 800 provided in the mist spray co rtment) for spraying mist that

10has beeq;gangiaiedRdhe ElpalastaticAIAMIZINg.APRA AUS 2Q0,nsidg he Stgrage compartment

increases, and since mist atomization can be perfoiled from a place where mist atomization is desired,
degree of freadanmetsigsigplincreasas ruther dsinesmiReslatinstatic aloJzing apparatus 200

including at least the discharge electrode 230 and the counter electrode 240, and the mist spray unit
(for ekampheortize tis3Pray 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
s0 that the dew condensation water that is generated on the cooling piate 210. or the
15 water droplet 275 (the supply water) from the water storage tank 270, etc. drops over
the main body part 232 of the discharge electrode 230, the slant part 264 of the fixing
means 260 (the pressing means), or the electrode holding part 220 that are provided
directly below. Further, in a case of using the water storage tank 270 in place of the
cooling plate 210, since a user needs to feed water, it is applicable to install the
20 electrostatic atomizing apparatus 200 in a detachable manner to the inner side wall 2P,
the ceiling wall or the partition wall, in which casé, the water storage tank 270 shoﬁlé
preferably be installed.in the fixing fneans 260 (the pressing means), or the electrode
holding part 220 constituting the clectrostatic 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



15 outlet 810 formed in the mist spray cover 800 provided in the mist spray compaitinent) for spraying
mist that has been generated by the electrostatic atomizing apparatus 200 into the storage
compartment can be separated as different compdaénts, it is possible to make each component
smaller and thinner, and to make the inner walls of the storage compartments in the refrigerator 1 thin,
the inner volume of the storage compartments 20can be enlarged, and further, the refrigerator 1
whose costi$ retilicé ih¢hartre bfainefithi028hHdereainaena pasess figedghtenremove the water storage
tank 270 and adds water when the water storage tank 270 is installed, it is preferable that the
placement ffiedibenostinkReAenMirdgpararis208 $asaheightpositionhwithin reach of a user
(without bending low, and is lower position than eye level in view of heights of 25Japanese women),
and desirafHPEEFERGE pEEHBrefarhighdswEsides! thdhsheusafase siabardsigkidequal to or higher than
approximately 80 cm, and equal to or lower than 141 approximately 140 cm), and on the front side of
the storage Hfﬁ?iHﬂﬁﬁ?ﬁ%ﬁﬁﬁé‘ﬁlﬁﬁ@ﬂﬁﬁrﬂ@ﬁ%ﬁ%ﬁ?&pbﬁﬁé hiisesprayistmek 810 should
prefergbly be ta{la .u&pera[[r)art in tf:s itorage compartment in the vertical direction so as to evenly
spray ffom the Uppar partto tha foleP o P 18 8 R BB FGR RS HISATHEMHBI gravity, and in the width
Sdirection (the lateral directign), .should preferably be.at.a position where mist can be evenly sprayed
Ml 20 SO B rece% LT ¥ c?rgﬁ\g %%ﬁ%%erﬂtﬁéar% in a state of being

. : i
in the width directi r?p(}fﬁreafésteral Irection) as we

mixed in cogl A LQNSIdEIENAR ALE.RRSIAN O3 GR0LAIL OUlIEL Hhe Mist spray outlet 510 may

be formed in one part or plural parts in an approximate center position in idth direction of the

refrigeratorgboQnay e Ol MacinAneRat IR AN ARRIRIMALE SRLIPRSIIONQN i 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.

[C|)232](Appikaﬁmi@f@e aiceaditonenhonsitnilkhe descriied 2 sonfigiationn a case wherein the
electrostatic

10 fine water droplets that are made into nano-size mist by the electrostatic atomizing
apparatus 200, and reaches a mist spray compartment installed in an upper part of the
rear surface wall of the storage compartment, for example. A mist spray cover 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]  Asseen above, the electrostatic atomizing apparatus 200 including at Jeast the
discharge electrode 230 and the counter electrode 240 is allocated in the side wall (for
example, in an approximate center position in height which is at a height position that is

20 within reach of a user in the side wall of the refrigerating compartment 2) of the storage
compartment, and the mist generated by the electrostatic atomizing apparatus 200 is
delivered by cool air inside the electrostatic-atomizing-apparatus outlet cool air trunk
820 such as a cooling air duct whose circumference is surrounded, and is sprayed, to a
different place (for example, the upper part of the rear surface wall of the refrigerating

25 compartment 2, or the other second storage compartment (for example, the switching



atomizing apparatus 200 is mounted on an indoor unit of an air conditioner. Here, 15since 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 representaltish 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 surface heat exchanger provided in an upper part or in a back side are arranged in an
20inverted Yshapacait girtbectigriahitetainptisaprofidideehiheomhabovedhefiensite 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 Poeidenpabwediistretian cuatrsmiene? ambetbio freal @xoNatigenmaititewer that is provided
between the front side heat exchanger and the rear surface heat exchanger of the heat exchanger in
the invertedRPERRDH AU snstlish trdiths Sbe)nomseplisn (rrerfomanibeairroeietstand a drain pan that is
provided in a lower Part of at least one of the front side heat exchanger and the rear surface heat
exchanger, SRErBITHNE B8Rt Ashiiarighappriatds sorikhir stk afasseritibedrain pan in

downsgeam é)f \:E,Qﬁ I)i%l%rg I reby. even when an electric%current is. made not to be discharged

S BSEL S SRR H ek ISR R HFPYEHe 3P4E the discharge electrode

Sbetweéen tﬁe Oower en

230 when 3 Igggj'@(}a}ggllfed to, hetween the discharge electr g% 30 and the counter electrode 240
by faulting aﬁlﬁ%ﬁch or an op%cr?llﬁ%g’?ﬁet Se elec rebg &} é}c?ﬁﬁ%mﬁg}ﬁ Br & i%ing means 260 of the

electrostalg 3{oming, ARRRIING AR SP.AR PP AESHMLIALS devecondensation water or water

dropping from the feed-water means (the 10hea g fin part or the Water storage tank 270)

in the dischasagaiecinosie 230.(05sl6ri pre olding fert 220,01 e dbing Means,260 in a state the

discharge electrode 230 is held by the electrode holding part 220, water discharged from the notch or
the openinghisnihe splagtiode frldiogiRart220 Arsthe-dixingmasrs 260 is.dscharged,o the drain pan;

I
therefore, there is no need to provide a water receiving part additionally, the 15cost is reduced, the
numbi} of benbpengnisaahbhelratdicadiabndthe Assampbhaiiciangie the storage
compartment increases, and since mist atomization can be performed from a place
where mist atomization is desired, degree of freedom of design increases. Farther,
since the electrostatic atomizing apparatus 200 including at least the discharg.e 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 generatc_ad by the electrostatic atomizing apparatus 200
into the storage compartment can be separated as different components, it is possible to
make each component smaller and thinner, and to make the inner walls of the storage
compartments in the refrigerator 1 thin, the inner volume of the storage compartments
20 can be enlarged, and further, the refrigerator I whose cost is reduced can be obtained.
[0231]  Here, since a user needs to remove the water storage tank 270 and adds water
when the water storage tank 270 is installed, it is preferabie that the placement of the
electrostatic atomizing apparatus 200 is at a height position within reach of a user
(without bending low, and is lower position than eye level in view of heights of

25 Japanese women), and desirably at a height position from the waist to the shoulder

position (height equal to or higher than approximately 80 cm, and equal to or lower than



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 above the drain pan that
receives drainage water near the outlet of the air détiditioner, 20and 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 dischargeretastpatels PEO-andiechariter sldctrbdie 24Q@ndmpistis:gendmaied, @ad the generated
mist is blown into a room together with cool air that has been blown from the outlet and has been
25cooled, tREfSB I ACRLRY erdisaticpraner Rerhidifitationtefsidelitive zoonuganbe performed. Further,
even when water accumulated in the discharge electrode 230 143 spills from the electrode holding
part 220, th@W&i@ﬁEﬁﬂW@@éﬁ%H‘bW@abﬁgﬁﬁ?%ﬁ%d%@ﬁlﬁé wiseHegdbkontside the room without
providing any companents such as a water receiving part, etc., and it is possible to obtain an air
conditionerpé%?/% 1O8ST DL AR RS ORI EISY Bp ghedbiend Pisertid electrostatic atomizing
5appar§tusd%gging Eﬁe gtalljr uctiton g)o}{t cigwn trea} the air suction port in the indoor unit of the air
conditioner’ and ?o%row S ARE TSP STV SHIRESR YIS B FsREHtSIHS 6 M96<aR Butlet in the indoor unit

of the air cQditioner yia. nhgirc nyevyi th, such as a duct, a hose, etc. Here, the mist spray outlet
may double as tgﬁg) ﬁ%dﬁét, ort e&r%é{%{t}%lp%%fl %%e %erlﬁﬁgy?l %n(;{ plac ) i GFES in the air conveying

path of the & uliEbnoe hakuhllesRuaddiem e, QUaLINSIde e faam, e which the air

outlet opens. As shown, the electrostatic atomizing apparatus |naud|n§pat81e1as he discharge

electrode @&angrtbﬁlsgﬁm@ﬁs@@ﬁssp&!ﬁz?f%@d%ﬁ%%@t%é?ﬂﬁ’%ﬁ_y?ﬁwBﬁu%ﬁrpsa&%%tﬁ?” port of the indoor
unit of the air conditioner or near the air suction port, and the mist generated by the electrostatic
atomizing appapaiieAQ0:inBePHaYatileh P ERh(Rfction of the refrigerator 1, or may be
10 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
atomizing apparatus 200 is mounted on an indoor unit of an air conditioner, Here,
15 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 mair 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
surface heat exchanger provided in an upper part or in 2 back side are arranged in an
20 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
surface heat exchanger of the heat exchanger in the inverted V shape, to blow air that is

25

heat exchanged via the filter and the heat exchanger after being taken in from the air



15example, 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 appardtt 200 is 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 20200 including at least the discharge electrode 230 and the counter
electrode 2a5tighiltidrmisthspragutlait ihe dnist spraetutietyfdrdspraling: tvetmiist generated by the
electrostatic atomizing apparatus 200 inside the room increases, and since mist atomization can be
performed #F8thCaSPAEE Wikrddnhsebtsrhirasomiseosies g hve! ok fheegtorwlofrdesign increases.
25[0235]Further since temperature difference between the heat absorbing fin part 211 and the heat
dissipating fifi PEFF ISR A0 BE RS ARHAY R A g HRedebeT ah e fsetipat in daveiream, required dew
condensatigptwaft temperature inside the room, etc., lack of dew condensation water

vater cgjn be s%t b}éa ; _ ) S
can be prevente ,lgrh .‘?ﬁmaetu% Eleﬂ&ﬁ8-%39@%?@83‘%%@%\?@&%%%&%&@%. Additionally,
Cissipaing T oah DL Bea e BHoal 4 11 SN BEPAALHS HSEEtd1 ¢ RESEHS taken in by the
oI A B ELRAIS ERl ABIONN NS 00T s MO e GRe: nererore, an ai
conditioner or a home electrical appliance, etc., temperature controf over which Js asy without

influence og{graPaERikE SaDBERAYERARINSIG 9f 3J9RM FARNSORIAINGS, {0236] (Display) 10Here,

displaying of an operation status of the electrostatic atomizing apparatus ZOOg(lfﬁe mist spraying

apparatus)2slisplaingief ARANHIN ol SHERYSH.MISt Q% Hegresafbasterial sradication (strength of
bacterial eradication) inside a storage compartment by a strength (for example, a magnitude of an

applied voltageniatesprayoateasitibehepimyedraishophiiesepemiiraol e gleglpgtatic atomizing
apparatus 200, and in a case 15of displaying an amount of used electricity, electricity expense, and an
amoutit of heat absorbing fin part 211 or the water storage tank 270) in the discharge electrode 230,
the electrode holding part 220 or the fixing means 260 in a state the discharge electrode
230 is held by the electrode bolding 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
drain pan; therefore, there is no need to provide a water receiving part additionally, the
15 costis 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
above the drain pan that receives drainage water near the outlet of the air conditioner,
20 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, ete. are allocated near the outlet, a voltage is applied to the discharge electrode 230
and the counter electrode 240 and mist is generated, and the generated mist is blown
into a room together with cool air that has been blown from the outlet and has been

25 cooled, thereby bacterial eradication and humidification inside the room can be

performed.  Further, even when water accumulated in the discharge electrode 230



carbon dioxide emission, etc. as a figure such as a bar graph, a leaf mark, etc. by the 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, afél so on, displaying the amount of sprayed mist or
the degree of bacterial eradication, etc. 20by 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, &hlsdreimibgrelisindy baditerpe Adintedy teaceade ofthedhydbaditionen, it is applicable to
display on a design surface (for example, a front surface cover, etc.) of a front surface of an indoor
unit, or a di¥plEP G EEERRrEH SHEsKSHBOTRPWHEISH popiiag ony stemcaeri2Bdraperature setting, etc. of
the air conditioner are performed, etc., in which case, it is possible to obtain effects that a user can
visually -detSHhiTECRIBhE 1T affg it BPsiRl Grhyatrrét snditosegreevibesterial eradication

(strength oi@aﬁri%e&gdicatjonﬁ,inﬁide the storage compartment by the operation status of the
electrostatit atomizing SEPATatUS THECARSY S Sy s i 806 ° ARt LS trength (for example, the

magnityde of ied voltage or the s amount of the sprayed mist, etc.) of the 5operation of the
electrostatigpg%é%ﬁ%z%?g %%aéa%‘é%gsﬁﬁt? ?tﬁcg{ra%}lés“f%%xﬁ ﬁ(ﬂgeggpsélF % I EHRIREE WY the refrigerator.

0227} oo slegHoa| APRAnen e as e religeratoe 1 he i condjonen ec. according

to the present embodiment, it is applicable to disp nstallation position of the Hist spraying

apparalus (e eleeioRiale oML LOPRAAS A0 AR, £15,(D A qugral view, efc. so as

to be visually confirmed, so that a storage compartment and a section whereto the electrostatic

atomizing appasadis 208-0rRaekCRMPANEAtLirBYaRledhE coRling: Blatgid1,ihe discharge
electrode 230, or the high-voltage power supply part 250, etc.) constituting the electrostatic atomizing

apparatus 2@fkisnnstaliéstcand matepal pames: &ievSithselestirasiatic.atomizing.lisapparatus 200 or
each component of the electrostatic atomizing apparatus 200 can be
10 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
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
15 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, ete.) different from a section where the electrostatic atomizing apparatus 200 is
~allocated, via an inside of an air trunk such as a duct whose circumferénce is
surrounded; therefore, freedom of placement of the electrostatic atomizing apparatus
20 200 including at least the discharge electrode 230 and the counter electrode 240, and the
mist spray unit (the mist spray outlet) for spraying the mist generated by the
electrostatic atomizing apparatus 200 inside the room increases, and since mist
atomization can be performed from a place where mist atomization is desired, degree of
freedom of design increases.

25 [0235]  Further, since femperature difference between the heat absorbing fin part 211

and the heat dissipating fin part 212 can be controlled by a magnitude of an electrical



visually recognized with ease at the time of recycling, and so on. [0238]Here, in the case of the
refrigerator 1, an indicator chart such as an overall view, a schematic layout of the storage
compartments, a perspective view, a cubic diagrabf4a partial indicator chart, a developed figure, etc.
of the refrigerator 1 in the 20case of the refrigerator 1 is displayed on the reverse face or the side
surfaces of the main body of the refrigerator, on the inside refrigerator side of the opening and closing
door, or theeeaetkobdevdddeeteoantagpnim ttve wade of thenaingenditie heidathdnrciagtor chart, such as
an overall view, a schematic layout of the components, a perspective view, a cubic diagram, a partial
indicator cHaft, ‘achelérspeuidinstiortrater strebinpiopemigst adthenBoitetbomonitzisdisplayed on a
reverse face, side surfaces, an inner side of a design cover 146 the electrostatic atomizing apparatus
200 (the miALS5raYARY ApbaratngyTyiddichddiimahesinm diedien divainetinadin aertRéoverall view, etc. in
a figure an%gg on so as to be visually confirmed at once. In addition, it is applicable to include the

installation S8SRBIF P IRIRYE Pt sh Y BLisonetinasn mE Mgmosnsse power supply
5part 250 is allocated. in a different section, and to jnclude installment positions, etc. of the other
compéﬁen%eﬁts%ngéﬁ?ﬁe%%%ﬁﬁa et i%é}hé%ytﬁiﬁ 3 ﬁuﬁaéﬁy‘n[@%%ﬁ R eaeintBithation useful at the
time of recycli | di ITi]r| IS dli layed toits)e vi;s, uII recognized at once, by displaying in a
A e?gllg 9&%%%5 Telerla %1}4 foor i ot i de’clyt/lg%fﬁ%ﬂ?r %h3be as the shape of the

. C
sign such as a black circle (*), or in a graphic in an approxmaq[

L0electios @i RIEING, SALRINE AN, e 20 [UHNSHBY dSAIRUNG Names of materials and used

weights used for the electrostatic atomizing apparatus 200, whether the materials are recyclable, a

recycle methaduPraRaktons @hihetime alraoicing Anddisasssmbly 1tein, afeference chart, and
the like. Thus, since it is possible to recognize whether a material, etc. that a?fects the human body at
the time of jEeygling(isisplay)
10 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
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
15 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
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,
20 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
similar display can be performed; in a case of the air conditioner, it is applicable to
display on a design surface (for example, a front surface cover, etc.) of a front surface of
an indoor unit, or a display unit of a remote controller whereby operation, stop, and
25 temperature sefting, cte. of the air conditioner are performed, etc., in which case, it is

possible to obtain effects that a user can visually determine at once the amount of



15no0t used, and a reusable component at the time of recycling and the weight, etc., disassembly can
be performed without confusion at the time of disassembly, hence a home electrical appliance such as
the refrigerator 1, the air conditioner, etc. which cdfbe recycled, Whose disassembly efficiency is
favorable, and whose recycle efficiency is improved, can be obtained. 20[0240]Here, in the case the
home electrical appliance is the refrigerator 1, standard use periods are set for the main body of the
refrigeratorSERGEEEH fuHetigsiccThpbee etidiceiemipiengieoblactrost aticlmatimiring apparatus 200,
the compressor 12, the defrosting heater 150, and the cool air circulation fan 14, etc.), which are
displayed ofStHe B HEBERSPBPEONSRIRY e BoiRe shineofchigireitor dicatosigPg1]When the home
electrical appliance is an appliance such as an air conditioner, an air purifier, etc., it is applicable that
standard ugBPBEYSAEE PRSP M ARRIGE I A0 4 e benabd i sitamnlsaitbody of the appliance,
and functional c onents (for.example, the electrostatic atomizing apparatus_200, a compressor, and
a blower, et&® ,1%%?&%% |§Eﬁ¥$ %&og%gg PSR R ARCER L HOR PR SR il BB of an indoor unit, or
a remate controller, etc. Further, it is also. applicable for example, standard.use periods are 5set
for thecgmaiﬁpggﬁy%?ik% Fr%%félgrs%%?taé?%@rﬁ%ﬁ%%&@%ﬁ t eeérlljlt%s rlgﬁﬁﬁi?ﬁﬂﬁréfﬁs tHe functional
components, QL stangard }éﬁ@g&%{gqqs 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) pres displayed;anthe desiap.PaReLAR terftentdace f the maipaody of the indoor unit, or

the remote 10controller that directs operation and stop, etc. of the appliance, etc. as a size, a length,

or the numbgkaidiguras suehaas 3has raph. &lealele. and.BiIRHeRt essiResod is also displayed
alongside by changing colors or patterns, or the like, which can be visually confirmed by a user so as

to encouragsitiplpagmenidor thenusesprlib2dlibiarent (salse applicahlestonexample, to set the

standard use period for the 15appliance including the functional component, or to set the standard use
period§ for dherrairt GO dy ofighe: appliancersuch aswthecrefrigesdtorityale coanchitie foinctional
component
that a storage compartment and a section whereto the electrostatic atomizing apparatus
200 or each component (for example, the cooling plate 210, the discharge electrode 230,
or the high-voltage power supply part 250, etc.) constituﬁng the electrostatic atomizing
apparatus 200 is installed, and material names, etc. of the electrostatic atomizing
15 apparatus 200 or each component of the electrostatic atomizing apparatus 200 can be
visually recognized with ease at the time of recycling, and so on.
[0238]  Here, in the case of the refrigerator 1, an indicator chart such as an overall
view, a schematic layout of the storage compartments, a perspective view, a cubic
- diagram, a partial indicator chart, a developed figure, ¢ic. of the refrigerator 1 in the
20 case of the refrigerator 1 is displayed on the reverse face or the side surfaces of the main
body of the refrigerator, on the inside refrigerator side of the opening and closing door,
or the control device, ete.  Further, in the case of the air conditioner, an indicator chart,
such as an overall view, a schematic layout of the components, a perspective view, a
cubic diagram, a partial indicator chart, a developed figure, etc. of the indoor unit or the

25 outdoor unit is displayed on a reverse face, side surfaces, an inner side of a design cover

(the front cover, etc.), or a control device, etc.  Furthermore, the placement position of



(the electrostatic atomizing apparatus 200, or the compressor 12, etc.) separately, display the
standard use periods (the standard usetimes) graphically in a bar graph or the like on the display part
of the control panel 60, the front panel, or the remd# 20controller, etc., and to graphically display the
current use period (time) alongside by changing colors or patterns, etc., so as to be displayed visually
for a user. Further, it s also applicable to store standard performance data (data, etc. of chronological
change of dbilitjesinestintisut poweg, ;ptergonzedtingmisr fprapancepstiohs Ais ingitdpower to a compressor,
input power to a fan, an used amount of electricity and capability of the 25whole appliance, etc.) that
varies with theshiidibdprohyaarscinag see thiaril viowmistediby Fgnexpdrimentoasaciaiculation, etc. in a
microcomputer 31 beforehand as a table in addition 148 to display of the actual use period of the
appliance, ARYAHEFANIEEbaraof degesitinion ifaprigsdideeoheds (Hedrsibatidity or the input power,
etc.) as a length of a bar graph or the number of figures. That is, it is also applicable to visually
encourage PABATERh Kt HSP T s B P tReBI Aot oxbim Hhe lisbpieljpas e e guRmdS a bar graph, or
the nurgber SPtf fbigure , ettcg wh r%.bly an estimaﬁt"%d performance at the present time is displayed by a
Srmance Wit TESHEE S B iRl s LS S EHEE R A8 H8iRG a performance at

. &l i1
declined rafé 6 per?ormance Wit

an initial peg; g; C%rchase as 1 Qi ercent. 0 : .Tg t is, singe a storing means (the microcomputer
RS e ey B

31) that stores a stan use perio fce such as the electrostatic

atomizing appasatus @200, the refrgerator d, g@&gﬁ folely r'é'cloy?chr%ﬁ teg}g%%ig égls"éiﬁﬁr’ etc. is included, and

the current use period measured by a timer, etc. with respec andar ugelsperiod stored in the

storing meagg (e WISEREQRRMEL 3h)Js displavedania dislay, ré&g}%s%o&%r&' 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, err&hja(aj,s@layapgagbm:tﬁ%gm%@ig@@@ﬁgﬁ@gﬂﬁ;edejg%@%g@t{gg\ and stop, etc. of the

appliance, as a size, a length, or the number of figures, etc. of a bar graph or a leaf, etc., a user can
visually recdgeizetitieusei fiegioshabiherapplianeaimy-visus) aapfinnationand itigpassible to

encourage a service such as replacement of the appliance or a component, or exchange of a
componentaatosédrtbightisard 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
15 not used, and a reusable component at the time of recycling and the weight, etc.,
disassembly can be performed without confusion at the time of disassembly, hence a
home electrical appliance such as the refrigerator 1, the air conditioner, etc. which can
be recycled, whose disassembly efficiency is favorable, and whose re.cycle efficiency is
improved, can be obtained.
20 [0240]  Here, i.n the case the home electrical appliance is the refrigerator 1, standard
use periods are set for the main body of the refrigerator, and each functional component
(for example, the electrostatic atomizing apparatus 200, the compressor 12, the
defrosting heater 150, and the cool air circulation fan 14, etc.}, which are displayed on
the control panel 60 of the main body of the refrigerator, etc.

25 [0241]  When the home electrical appliance is an appliance such as an air conditioner,

an air purifier, etc., it is applicable that standard use periods are set for an indoor unit, an



20[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. Irfdicating the 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, 25by making a message that encourages replacement or a service
displayed whledhenie maminydcsicbcbepbmes smiditertitrah @ppedetsriiinedpepd, it is possible to
further 149 make the user be conscious about replacement before the breakdown.
[0245]Furthibeplereostascitesibie eopmake B8, usenirecsivaradf Mgwovembnatdienergy-saving
consciousness by displaying a magnitude of an applied voltage, an amount of used electricity,
electricity XSS HrfadsHBHBGhe ot @8%&%%8§i@é15§?ﬁ%§%%‘, isgeorveieaptaAe during operation
of the electrostaéic atomizing apparatus 200 as a size, a length or the number of figures, such as a bar

graph, a leSF "8RG the R Ib8&@3&%%’]?8?’}1&3‘%WSﬁ%‘F}pé‘ic?tﬂ‘?ﬂfrﬂiPé%i?]é‘ﬁfé“rﬁﬁon and stop, etc.

of the appliance. Additionally, relation of the amount.of used electricity or the amount of carbon dioxide
o SR emam?ml#%% %ﬁeI (cg)zj?ﬁlemrlﬁgﬁﬂlﬁura%mo &%ﬁﬁ%ﬁii%ﬁ 581?5@1?90%8%9 operation of the

emission, etc. of the appha
electrostatig atomizing apparatus 200 can be recognized nef{ﬁ]%-sav'ng consciousness is
enhanced in the user. Herg, %y'mgﬁfn%n?ﬁreg&g% Ef:%%;?gt?fg Sg?g%tﬁﬁg etl(r)ﬁlﬁlgnitude of the applied

voltage (0 (¢ leClioSAEAIPMIENGARATINS R0 (145 PaRISRYIE I0al g, aguitude of the applied

voltage can be changed by a multiple-graded setting such as strong, intermediate and weak, or a

non-gradeds 4356ting) i SRR AnS.be Temeie crntioles orUre ke it is Aessible to select a

design panel on the front face of the main body of the indoor unit, or the remote

10 controller that directs operation and stop, etc. of the appliance, etc. as a size, a length, or
the number of figures such as a bar graph, a leaf, etc., and a current use period is also
displayed alongside by changing colors or patterns, or the like, which can be visually

- confirmed by a user so as to encourage replacement for the user.

{0242] | Here, it is also applicable, for example, to set the standard use period for the

15 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 atoﬁizing apparatus 200, or the compressor 12, etc.) separately,
display the standard use periods (the standard use times) graphically in a bar graph or
the like on the display part of the control panel 60, the front panel, or the remote

20 controlier, etc., and to graphically display the current use period (time) alongside by
changing colors or patterns, etc., so as to be displayed visually for a user. Further, it is
also applicable to store standard performance data (daté, etc. of chronological change of
ability and input power, etc. concerning performance, such as input power to a
compressor, input power to a fan, an used amount of electricity and capability of the

25 whole appliance, etc.) that varies with the number of years in use that is obtained by an

experiment or a calculation, ete. in a microcomputer 31 beforehand as a table in addition



weak mode and the like when energy saving is desired, and to conserve energy. [0246]Further, it may
be applicable to measure an instant amount of used electricity or an accumulated (for example, in
every one day, or n every one month, etc.) amountf used electricity by including a means that
measures an amount of used electricity of 20the main body of the appliance or the functional
components (for example, the electrostatic atomizing apparatus 200 or the compressor 12, etc.), and
to graphicaltydéisielagf the dpsrnsapaoeheThespel ietectriityioplte dagumuldteddicoexample, 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 SSHEREEOMPEEPEher BRI S HroHPfiae Betise fefsig bratdrof 2 DBtigeatlisplay part in a panel
on the front face or the top face of the air conditioner or the air purifier, or the display part of the
remote corfttoliembshattiernike, therdhytdsiberamsiitgbieso Tiraaieere eleericalappiaince is made to be
aware of e?er saving through gght. [0247]In addition, it is also applicable to start presenting such a

graphical diSpls R e SR 68y CreHer EDAIBEEY cEfcPah B A ARESsage that

encourages checkup or replacement.of the main body or the functional component, and the like, for 5a
1gUres, et IEnWetPe e a:neshmaﬂ:c::cia erﬁ)rm y é/ af the present ¢ ﬁgﬁ]ﬁ d
user when the Actual fime of USe sUTPASSeL A BrEaATe AN F5IE (87 BERBIEY8 %6 or 95 %, etc of

the standarglyse el phine iandars use Lne JIipty akseL s ensauraged o check, exchange, or
replace the main body ofr the functional component, etc. ur?ﬁgrmore,l IS also agppllcable to

encourage,cheekiR. £x4Changs P eRIASRMANLOk the %anaody or the functional component, etc. for

the user through sight by starting 10display in the above-mentioned figure, etc. on the main body or

the remotergantroller;aics when.the-astualMseringesitnanaesstiedirsipiedetarmiped rate (for

example, 90 % of the standard use time, etc.) of the standard use time, and by displaying a message
and so on thabensowuaggsrahnelmorgirhangr e Naindody antheduasigaalcomponent, etc.

for the user when the actual use time surpasses the second

10 200, the refrigerator 1, the air conditioner, the air purifier, etc. is included, and the
current use period measured by a timer, etc. with respect to the standard use period
stored in the storing means (the microcomputer 31) is displayed on a display part (the
control panel 60 of the refrigerator, or the display part in the front cover of the indoor
unit, etc.) of the main body of the appliance, or the display part of the remote controller

15 that directs operation and stop, etc. of the appliance, as a size, a length, or the number of
figures, etc. of a bar graph or a leaf, etc., a user can visually recognize the use period of
the appliance by visual confirmation, and it is possible to encourage a service such as
replacement of the appliance or a component, or exchange of a component, etc. for the
user.

2_0 [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
the 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,

25 by making a message that encourages replacement or a service displayed when the

remaining period becomes smailer than a predetermined period, it is possible to further



15predetermined rate (for example, 95 % of the standard use time, etc.) that is greater than the first
predetermined rate of the standard use time, so as to indicate display in multiple stages (for example,
two stages) as the time passes. In this way, by did@faying a figure or a text such as a message that
encourages checkup, exchange or replacement for the user on the main body or the remote controller,
etc. when the standard use period has 20passed, it is possible to prevent performance decrease due
to aging degeddgtioreobachredkdoboubragaition diciotkibd bedgging with dust, etc., and to obtain the
refrigerator 1, the air conditioner, or a home electrical appliance that is highly reliable. Especially for
the electrostatiélatomizigrapsaitasre 2ite iwhoreshs highbealtegedSiapplieteittisfeffective for
preventing lack of water supply to the electrostatic atomizing apparatus 25200 due to clogging in the
electrode hOlERGBUREZPOFIRRSRSPERINFaIIERES? Beelvydimy pearrlied Hekain. prates with foreign
particles, etc , and for preventing a breakdown of the 151 electrostatic atomizing apparatus 200 due to
attachmentBPaUsY S F8rE RGP AR RS I SXBhe Bl AFGHREgitaR s difsifadation of the electrodes,
etc., a;jgd thee |jk§»‘640%481§~§ shoyvn abfov.e, in the.pre%]e%: embodiment, the discha}r e electrode 230 that
is made up oF the main body BAr S35 FoPhE 8H 84 Hh ST ORI R UHAREIRE BB US 5body having a
three-dimengional net structure, such as titanium material, etc., and of the protrusion part 231 that is
integrally N BA e’t%‘?%%ﬁfﬁ%%?/mﬁ%ﬁl Sgg%ﬁf%srﬁ‘??‘t%sér% e roarfr?%égm BriSody part 232,

whereto walglWhighAifashes L e stuTate e Al bAdY KL 2325 sypplied by capillry action,

the electrode holding part 220 that holds the discharge ‘electrode 230, the counter electrode 240 that is

provided ingffe-0electisle Ralding.nart2AR Ankis Arauifed 59.25 10 1he ARRYSSH to the protrusion

carbon dioxide emission, etc. of the appliance due to the magnitude of the applied

10 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
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 muitiple-graded setting such as strong, intermediate and weak, or a non-graded

15 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 encrgy.
[0246]  Further, it may be applicable to measure an instant amount of used electricity
or an accumulated (for example, in every one day, or in every one month, etc.) amount
of used electricity by inciuding a means that measures an amount of used electricity of

20 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
display 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,

25  the display part in a panel on the front face or the top face of the air conditioner or the

alr purifier, or the display part of the remote controlier, and the like, thereby a user using



part 231, the water supply means (the cooling plate 210 or the water storage tank 270) which is
provided directly above the main body part 232 via the predetermined clearance Z and which supplies
water to the discharge electrode 230 or the electrédé holding part 220, and the fixing means 260 that
secures the discharge electrode 230 that is housed in 15and held by the electrode holding part 220 or
the counter electrode 240 to the electrode holding part 220 are included, wherein the electrode holding
part 220, thbedisthatee: s eppded30 nthie cobntens et tiatey 24Grantd-theifiking means 260 are
integrally formed, and mist is generated by applying a voltage to between the discharge electrode 230
and the codft¥érleledrredditioitisatetoreioadariotmt phwater supphyseapticdpilaky force are larger, and
clogging 20resistance against a foreign matter is much higher since pore diameters are large
compared {§SREERDAEHif AR PHerelraiiseddisianté anecsisehihingeneiwteotle 230. [0249]Further,
it is also applicable to place the electrostatic atomizing apparatus 200 downstream the air suction port
in the indo YR AT PRGNt BKeRaR 99 &Y the uRcdoral sapereeainantdhn bitd&the mist spray
outlet gn the Lgé)stri?at sidg:- qftthe g],(ir outlet in the indoor unit 250f the air conditioner via the air
conveying paih. SUch AsHHEGHEE MEHSER S ARLH IS TED R Sistratlm® ‘A6tible as the air
outlet, and égi%t E@é%ﬂ‘ﬁé&é% aerg from the ﬂ&outle&airréside the 152 MOM into which the air outlet opens

; : i ;
by placing the fist Spray outlet in & Manner fo Gpeaints thacalPEEmaViE hath or the air outlet. As

shown th slegiigsiali eIz aonaals 200 IEIANG gt feast e dischayge dectrode 230 and

the counter electrode 240 is allocated downstream the air suction port in the mdoor unit of the air
conditionereQr negfthgnaic SUEIaR, applicable to encourage checkup, exchange or replacement

of the main body or the functional component, etc. for the user through sight by starting

10 display in the above-mentioned figure, etc. on the main body or the remote controller,
etc. when the actual use time surpasses the first predetermined rate (for example, 90 %
of the standard use time, etc.) of the standard use time, and by displaying a message and
so on that encourages checkup or exchange of the main body or the functional
component, etc. for the user when the actual use time surpasses the second

15 predetermined rate (for example, 95 % of the standard use time, etc.) that is greater than
the first predetermined rate of the standard use time, so as to indicate display in multiple
stages (for example, two stages) as the time passes. In this way, by displaying a figure
or a text such as a message that encourages checkup, exchange or replacement for the -
user on the main body or the remote controller, etc. when the standard use period has

20 passed, it is possible to prevent performance decrease due to aging degradation, or a
breakdown or ignition, etc. due to clogging with dust, etc., and to obtain the refrigerator
1, the air conditioner, or a home electrical appliance that is highly reliable. Especially
for the electrostatic atomizing apparatus 200 whereto a high voltage is appled, it is
effective for preventing lack of water supply to the electrostatic atomizing apparatus

25 200 due to clogging in the electrode holding part 220 with foreign particles, or clogging

between the fin plates with foreign particles, efc., and for preventing a breakdown of the



5port, and the mist generated by the electrostatic atomizing apparatus 200 is sprayed to the place (for
example, the inside of the room into which the air outlet in the indoor unit of the air conditioner opens,
or the inside of the air conveying path on the upstiéam side of the air outlet, etc.) different from the
section where the electrostatic atomizing apparatus 200 is allocated, via the inside of the air trunk such
as the duct, etc. whose circumference is surrounded; therefore, 10freedom of placement of the
electrostati¢!atomizingtapparatp200intiudingatteasi-the lisehage:-pliepiradies230. and the counter
electrode 240, and the mist spray unit (the mist spray outlet) for spraying mist generated by the
electrostatictatbarttipéppiaratios bodeigredatien dohe ihstealkes;tanshditiedikaist atomization can be
performed from the place where mist atomization is desired, degree of freedom of design increases.
15[0250]FuittEimorésithepodyipte itdha sresst byt et otrenkaisetredngd okithe predetermined
clearance F and a set range of an applied voltage, and to easily perform generation of nano-size mist

reliably. FultFeKSiRE Hiatier SUph2 id armecisob favruatalubieh Btsgveialis nesinsbody part 232, in

compagison with a case wherein the water supply means is provided in a lower part of the discharge
electr?)%e 2%3(,\5é three'i[énﬁ%fé%lgﬂﬁﬁs%ﬂ% The GidtAaivge BeAbdic23d ffdber supplied from

avuég a
rin asepara

the water sypply means.directly drops gver the. discharge electrode 230 (or the electrode holding part
220 or the #@%}%%%r?% aﬁ)r%\lljllg%éa ﬁﬁ%&@?&tg@%ﬁg‘f&\?}%ﬁ%&%%%iﬂﬁ Parttdtconveying dew

condensati ﬂ%ggqg{ggﬁ%rﬁgqg%jytﬁﬁ%%}mq%%s@gﬂ“pagep%ggﬁt& %c in th%[coom% g ate 210, which is the

water supply means, or water supplie e water storage tan 90 e 8t trode holding part

220 (or 25te HisEhags sleaioda,aiteb g g M A00. s N ADRREssaDs Hherelore, the

refrigerator 1 simple in structure, compact in size; and low in cost can be obtained. That is, since the

153 conveyiaghpan thalicoRMRySMes 1B 0ReSRsRa «aRfinasis Ao passifiligihat the conveying
part is clogged with foreign particles, etc., and the dew condensation water is not supplied to the

dischafige eleaitade3ag thet elcuasialicd@Miting:appapiisid0thansihgiselrigerator 1 simple in
structure, low in cost, and highly reliable can be obtained. Furthermore, degree of freedom 5of the

shapes angatiéiilabement aptierfeed-(ateostisapafor example: dhasoglingiate oy the
is provided directly above the main body part 232 via the predétermined 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 elecirode 230 that is housed in
15 and held by the electrode holding part 220 or the counter electrode 240 to the electrode
* 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 larger, and clogging
20 resistance against a foreign matter 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 apparatus 200
downstream the air suction port in the indoor unit of the 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 unit
25 of'the air conditioner via the air conveying path, such as the duct, the hose, etc.  Here, the mist

spray outlet may double as the air outlet, and mist may be sprayed from the air outlet inside the



water storage tank 270, or the like), the electrode holding part and the discharge electrode increase,
the shapes and the placement of the discharge electrode 230, the counter electrode 240 and the
feed-water means (for example, the cooling plate $39, the water storage tank 270, or the like) can be
freely set in accordance with the structure of each home electrical appliance, such 10as the
refrigerator 1, the air conditioner, the air purifier, and the like, and the electrostatic atomizing apparatus
200 that is somipact Wislzgardefitiornsay blecditdinedsingegordanceawithithahgmeigiectrical
appliance. [0251]Further, in a case wherein the sizes (the widths, the thicknesses, etc.) of the external
shapes or {Hé #fessssattondl ar dusisiotiteimals Bothnphet 28 2restdithroprotngsipmupart 281 are
15approximately the same, when the length in the axial direction of the main body part 232 is within a
range of g8 IdrgE iR ditharseierirdsAialae drespiifer thsaiogo W ésabwdmdgth of the
protrusion part 231, there are effects that the processability is better, the amount of water supply from
the main bS&Y PR FRPGSHHECHPSRATiGh Moo Yt AL fesds qondidonss trerrshaairarcgapply can be
shorteged. 20 OZ%%%I;urtg][ermore dﬁgnce foam metal such as titanium,etc. is used, which is a metallic

porous body haVing aIEHre%qré‘?lfﬁtgns%%lgle%%frgﬁﬁafﬁgfﬂﬁ@%@ﬁ@ﬁ@‘@, e s mmERE &t Wabdtcabsorption

inside the ;%I IS eo;gxima el %toStim s_larger. than that of what is not foam metal., capillary force
is larger thrgtr(l8 that %Psintgrl&s:ﬁ%(e}% ; éﬂ?é)g%ﬁrcl%’l ‘@é%slt%’ﬁgg is tgeﬁﬁ?otxﬁﬁﬁ%‘f{/?ﬂtf?éhﬁ)a?i 10 &in and small,

nence eleckigieap b paiiapnied e eleLasAnsondhslue malerial prelore e foam meta

el 2 (§] s .
can conduct electricity far more readily than a ceramic ectrical resistance (the’electrical

resistance isanprRNM A AOL2AM ARtk AR08k FRRINSAASS, AN AMOYRLOf Aengialed mist, and

setting, etc. of an applied voltage is easy, and further, the applied voltage can be made small, and it is

possible tomenstaieman@rsizaish madiinandeasilysdviiheRrseniembodimentibg discharge
electrode made up of the main body part 232 formed of foam metal and the protrusion part 231

wherétb wdtesdhabidpbitanbedtie he sustacehthepaifbody pathdddiis suppkied by capillary action,
the electrode holding part 220 that holds the discharge electrode 230, the counter electrode 240
provided indibéhetgotiotiededding b 2R0tendeprrovidz, sadsidane gpposadin: theqsatusion part
231, the water supply means (for example, the cooling plate 210, or the water storage tank 270, etc.)
that suppliegtgatér preyéng st argeratddwote 280oandctiterhighg\apitagepdiensupplyqart 250 that

increases, and since mist atomization can be performed from the place where mist atomization
is désired, éiegree of freedom of design increases.

15 [0250]  Furthermore, it is possible to increase degree of freedom of a set range of the
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 corﬁpaﬁson with a case wherein the water supply
means 1s provided in a lower part of the discharge electrode 230 or in a separate place apart

20 from the discharge electrode 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 dew condensation water
generated on the heat dissipating fin part 211 in the cooling plate 210, which is the water supply
means, or water supplied from the water storage tank 270 to the electrode holding part 220 (or

25 the discharge electrode 230 or the fixing means 260) is unnecessary; therefore, the refrigerator 1

simple in structure, compact in size, and low in cost can be obtained. That is, since the



10generates mist from the protrusion part 231 by applying a voltage to between the_ discharge
electrode 230 and the counter electrode 240 are included, wherein foam metal having a
three-dimensional net structure with pore diameteld$®f 10 to 800 um (preferably with pore diameters of
50 to 300 urn, and further preferably with pore diameters of 50 to 150 itm), and a voidage of 60 to 90
% (preferably 70 to 80 %) is used for the discharge electrode 230, and by 15setting th(_a pore di_ameters
of the dischargeseteqizoda230iteyhe betiwernctesang 800Hsm iclogeindRsisianse @gaisiforeign
matter dramatically increases, and it is possible to supply water from the main body part 232 to the
protrusion [part B3logzatblyifofaciangapiéviod ckurmbihsitoathddoatiomvetal Baving:#heed to the
three-dimensional net structure, such as titanium, etc. with a high vo dage of not less than 60 and not
more than SO T8 Reddadrgethafeniiesstieitmicag paerstaeddnbidelterfoan singtl compared
to a conventional ceramic or sintered metal, etc. Thus, a large amount of nano-size mist can be
generated SHEEHH: 3B Res s bighlardably gendie ehtate 3§ ishommed dedoaret rﬁ@@lrhatlv:ng a
three-dimensional net structure, and is made up of the main body part 232 in an approximately
rectandgéularogggr%aﬁhe 2pipe t%?%f?\cgﬁﬁ%%m&@&ﬁéﬁmﬁ?ﬁ‘éﬁ%éx@%@d@&ﬂﬁﬁéIé?(‘i%?H?I_réltﬁtioln, 25and
the protrusion part 231 |gka981p?%r Xif] %triw rectan u#%i{#aralleleplped shape, an approximately

columnar shape, an approxima fglep;l/r g SHERYS %m%ﬂ}sﬁ%‘ﬁ?&a‘fleﬁf@gham, which
h i

s S e e i gL g o
and the feed-water means (for example, the cooling plate 210, the water storage tank 270, or the
like) can be freely set in accordance with the structure of each home electrical appliance, such

10 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.

{02511  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 protrusion part 231 are

15 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 to or smaller than 20 times the length -
of the protrusion part 231, there are effects that the processability is better, the amount of water
supply from the main body part 232 to the protrusion part 231 is increased, and the time for
water supply can be shortened.

20 [0252]  Furthermore, since foam metal such as titanium, efc. is used, which is a metallic
porous body baving 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 t0 2) » 107 Qm and small, hence electricity can be efficiently applied to water as

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

ceramic with large electrical resistance (the electrical resistance is approximately 10" m and



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 5part 232 is
supplied by capillary action, wherein the length in ¥ axial direction of the main body part 232 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 2B7zahdathisaerend maimbotypastd 38} atad peatrgding ¢ositipptiod tiedrolrdsion part 231
against the axial direction of the main body part 232, and 10water can be supplied by capillary action
from two paiis {sHebots enidisbiehesprotrbsivndpan231)dif inedirdtlenaip-heody pars-237 @nd the second
main body part 238 to the protrusion part 231, therefore, a large amount of water can be supplied to
the protrusiGASINADSEsHNe dpibaRtsssralRtinnst badibdang clrsecieanaimistedtbmization can be
performed staply. Further, even when either (for example, the first main body part) of the first main
body part 2%F 0P S EBRTULem BEW Parhe sroBRtierRest dAhbketefurriachad irestediohging, etc.,
water g’an t%g 1S]upglied tog%()e pr.ot%ugion part92_31 by the other Fart (the other one) (for example, the
second main Boay it 38 "REhRURYS LAl BEPRESH DYSaBitiEy A te it SleaeRsis balfimm1 for a long
period, and_th trostatic, atomizin arat 0 (the mist spraying apparatus) which can stably
e SRR géf ?éﬁ%%ﬁé}g‘%%‘ig %%%%‘r‘f %“%tﬁféalfr%%‘? (ff@Z%rl?]%‘%ﬁ%@éh@over part (the

Spray mist for a ong period, an

feed-water means.GRYRL PRI 220%,95,e89)nat covers at least one of the. feed-water means (the heat
absorbing fin part 211 of%% cooli%g [1)3 ate Sloooarstoz)?/v(g}t%orsgé}%%% Iffr%? Sé%?‘i V\ée%tée’lé%firode holding

part 220, agdhihS. K9 aeaSers 2805 eradedlin e elaetigde. olring part 230.0p e fying means

260 so that water supplied to the discharge electrode 230, the electrode g pa’r? or the fixing

means 260ty deoparearamdkeaiaadaler meRER R AIARAIE TheRl Barbing (i part 211 of

the cooling plate 210 or the water storage tank 270, etc.) provided tly above the discharge

electrbile 280 @ntheniittoelettirndeinioing part326isnotditeety sukisctiqnRinfow in a fall path of
water from the feed-water means until the water drops over the discharge electrode 230, the dropping

water dropkt@izBot dewdtbndensatidewsite? 48 lesmdikaly tohecsubjgsttedoraignmaterials such as
dust, mold, foreign patrticles, etc. in air surrounding the place where the feed-water means, the
Selectrode Woleihig o B2 0o sterdfixing npeand 260e(the phessiigumeans)isiprevidede a water
diameters of 50 to 300 pm, and further preferably with pore diameters of 50 to 150 pm)j, and a
voidage of 60 to 90 % (preferably 70 to 80 %) is used for the discharge electrode 230, and by
15 setting the pore diameters of the discharge electrode 230 to be between 10 and 800 um, 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
foam metal having the three-dimensional net structure, such as titanium, etc. with a high
voidage of not less than 60 and not more than 90 % is used, a larger amount of water can be
20 retained inside the foam metal compared to a conventional ceramic or sintered metal, etc.
Thus, a large amount of nano-size mist can be generated efficiently.
[0253]  Further, the discharge electrode 230 is formed of foam metal having a
three-dimensional net structure, and is made up of the main body part 232 in an approximately
rectangular parallelepiped or an approximately columnar shape elongated in the axial direction,

25 and the protrusion part 231 in an approximately rectangular paraliefepiped shape, an

approximately columnar shape, an approximately pyramid shape, or an approximately conical



droplet that attaches to the discharge electrode 230 or a water droplet inside the electrode holding part
220 is less likely to foul, clogging in the discharge electrode 230 can be prevented, and the
electrostatic atomizing apparatus 200 that is highly>&liable, clean and hygienic can be obtained.
10[0255]Furthermore, since the notch or the opening is formed in the electrode holding part 220 or the
fixing means 260, and dew condensation water dropping from the feed-water means (the heat
absorbing fihaparviith protheleyatérestopagentsnly A70) oplwateh dopsnotiacodshdiaieiin tHehdischarge
electrode 230, the electrode holding part 220 or the fixing means 260 in a state wherein the discharge
electrode 23gidhdici #7e Eleptisdeifdilingparted dtcdiereithnmiibpodsibility thand wiitdr 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 staté oPBERH G atEsaeted thetrdad ditrbery dingpaadz Pert 338 thdtisitetsdisical current is
discharge d between the lower end surface 211Y of the heat absorbing fin part 211 and the discharge
electrode 28T EVEH WAR AR BRI AppTBE TS Batsiden tHechrsin i ensenbie 30 B the counter
electrode 24?9{ I% nce the, 2 electrlﬁstatic atom'zingr%) aratus 2t 0 or an appliance that is safety can be
ere, ety

obtainéd. Hx %ésﬁ%?&heg B%l?ta BTG A HAh &S SHE"> Joth e aeirsnaHBidiy part 220
hould bl figur hould b [ t bl ject wat the holdi
part of the BTt o B B R i B B M nccumute

part of the disCharge electrode SO as to configure thé argee t'td"accumulate

watter In thoisurface (nereRfieiRinLin sapiaured hah awdisL s Al RAIL il accymlates the

25ejected water is separately provided in a position apart from the discharge electro , such as

on the lowetside,and thennalaracculatng inuthe Wals: IRSeVRll Patdees DetaARiagt with 157

the discharge electrode 230) not to accumulate water therein. Further, by sétting the predetermined

clearance adhetwegnihedowencng: surfaganddy Lithe-beai-aisahing finampad2bh 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

distari€e whete disdhaigelides ngtitake-plradibetweeathehesibealiserbing finupai Rkl and the
discharge electrode 230 even when a water droplet is attached to the upper surface of the main body
part 232 of2hig disehfrgenele trddpa2307 andltitd sepassibiéntbddnprovessadehy fustheiofaR6]In addition,
the discharge electrode 230 that is made up of the main body part 232 formed of foam metal, and of
the protrusten: peatefae. thiatds dntegialffoenred beithithiésdraithe 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

15 main body part 238 becomes unable to function due to clogging, ctc., water can be é&pplied to
the protrusion part 231 by the other part (the other one) (for example, the second main body part
238), hence water can be stably supplied to the protrusion part 231 for a long period, and the
electrostatic atomizing apparatus 200 (the mist spraying apparatus) which can stably spray mist
for a long period, and is highly reliable can be obtained.

20 [0254] Sifice a cover part (the feed-water means cover part 220X or 269} that covers at least
one of the feed-water means (the heat absorbing fin part 211 of the cooling plate 210 or the
water storage tank 270), the electrode holding part 220, and the fixing means 260 is provided in
the electrode holding part 220 or the fixing means 260 so that water supplied to the discharge
electrode 230, the electrode holding part 220 or the fixing means 260 by dropping from the

25 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



10 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 !fife counter electrode 240 that is provided in the
electrode holding part 220, and is provided so as to be opposed to the protrusion part 231, the water
supply means (the heat absorbing fin part 211 of the cooling plate 15210, or the water storage tank
270), whiclelssprdvibiddindineetlg2dbpvet thenipinthedyoparii? Bawia thalpratetorminadslerrance Z and
which supplies water to the discharge electrode 230 or the electrode holding part 220, the electrostatic
atomizing dppraratasPeosmaidrlie Wt draps of et theatitdrecdisbiarge 2ectrode@Ba: theecounter
electrode 240 and the electrode holding part 220, and which generates mist by applying a voltage
between th&REERArSE erectradenssiommaenis Pochimhide bealhisgetofincianatsipayicutet that is
provided in a place apart from the electrostatic atomizing apparatus 200, and that is connected to the

electrostatit StoAAng Sisp ARG LS 6t i dh & BRGNSy gl a4 tRbare tcierdotigivetein Asno-size mist

generated by the electrostatic atomizing apparatus 200 is sprayed to inside of a storage compartment,
St IR‘%%%B%%@%%%E gb%ﬁ’se,aﬂ% REyrRE B mEr I SYRIsY A e digke apart from

a room, etc., Into wni

B g T s R e e e e e

atomizing apparatus ncluding at least Charge e ecto CEBUiter electrode 240,

and 188 the st seraydnilheensh shipvioulia:fos shaving. st agnsigied by fhe slegtrostatic

.. . cven
atomizing apparatus 200 into the room inéreases. and since mist atomization can e periormed from

the place whergJvistAlomizationis fesiedeocs.itispassiie e psrarmdssign in.acgordance with

a structure of each home electrical appliance, such as the fefrigerator 1, an air conditioner, an air
purifier, etehan@ddlegree 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

freeddfn of[tsghapeuahehihespiacemenbehiheatfeepmates meaas (ine 4eqling Raig 2igor the water
storage tank 270), which is the water supply means, or the discharge electrode 230 increases, and it is

possible toXRéehtisefithe shapezsanththizplacementoafwBtherdipthafge ehectade 23 dhs counter
electrode 240, the cooling plate 210 and the ‘water storage tank 270 in accordance with the structure of
each home &reiicarebpmicessdch agitheaefigeratdnk 2A@) amconditioner dhemilpuiifier, etc., and
to obtain the electrostatic atomizing apparatus that is compact in size and of great efficiency can be
obtained infl¥césrbriEtestitAds Stk Bredtssalabpinsoart R efcheftens eant 860 in a state

wherein the discharge electrode 230 is held in the electrode holding part 220, there is no

15 possibility that a water droplet is in a state of attaching to the surface of the main body part 232
of the discharge electrode 230, or water is in a state of being accumulated in the electrode
holding part 220, and that an electrical current is discharge d between the lower end surface
211Y of the heat absorbing fin part 211 and the discharge clectrode 230, even when a voltage is
applied to between the discharge electrode 230 and the counter electrode 240, hence the

20 electrostatic atomizing apparatus 200 or an appliance that is safety can be obtained. Here, the
holding. part of the discharge electrode 230 in the electrode holding part 220 should preferably
be configured (or, should be configured to be able to eject water from the holding part of the
discharge electrode 230 so as to configure the discharge electrode 230 not to accumulate water
in the surface thereof, wherein it is configured that a water reservoir part that accumulates the

25 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



[0257]1: Refrigerator, IA: Machine compartment, 2: Refrigerating compartment, 2A: Chilled
compartment, 2P: Inner side wall, 2X: Approximately closed container, 2Y: Approximately closed
container, 3: Ice making compartment, 4: Switchifld Compartment, 5: Vegetable compartment, 6:
Freezing compartment, 7: Refrigerating compartment door, 7A: Left 20refrigerating compartment door,
7B: Right refrigerating compartment door, 8: Ice making compartment door, 9: Switching compartment
door, 10: Vigetiadiegorspartnadht)dooty ddcuErdeizingteahepeirtmdhtitlaohyktiGompressor, 13: Cooler,
14: Cool air circulation fan, 19: Switching compartment thermistor, 22: Thennopile, 15: Switching
compartmePiedipaeddraswitchibe eesmibanemenesbolifigeall thdnkiteie@ ohtrobide ficea$0: Cooling air
trunk, 51: 25Partition wall, 53: Cooling air trunk, 55- Refrigerating compailiiient damper, 60: Control
panel, 60a:*Cofp drisHesislarsindwier et Toaspehamé Bone i cmich osBezdnstant 159
freezing switch, 60d; Ice making transfer switch, 60e: Mist spray switch, 72: Door pocket, 80: Inside

refrigerator Sl TR EOAH O SFUBTASHIRENE B iTsRtres e Hekipke Risqs heeuten sk 52: Defrosting
electrode halding part, 20Q;. Electrostatic atomizing apparatus, 210: Cooling plate, 211: Heat absorbing
i part, 218 U LB AT T DA 8§ R A Thg 57 S TALS, SOAE: WEERBLEnDing i
plate, 211d; Heat absorbing fin plate, 211e t aps .rté'n ﬁ% late T: Protrusion part, 211W:
Slant parti.ItZI"'lflg :%%?gr siggtféuf%cgfo ff\%r:tgo&v?eﬁgndlssé?? cef%%é%réét %ﬂgéﬁﬁ%ﬁ’ﬁ%ﬂﬁﬁ Bart, 212a:

Heat dissipﬁgg}g\,@@a@é%;@m%b: Heat dissipating fin plate, 212c: Heat dissipating fin plate, 212d: Heat
dissipating fin plate, 212e: Heat dissipating fin plate, 213: Heat conducting part, 214: Void part, 220:

Electrode Noiding parladRA0G AR SORRERIGION Bt 2201 WA Jiagign sas A20L: Length

direction size, 220W: Slant part, 220X: Feed-water means cover part, 222: Notch part, 223: Counter

electrode hpusig padn2QaDiseharsepiactiode.2311 REtUsIOn-Na 232 Maimbady, part, 237: The
first main body part, 238: The second main body part, 240: Counter electrode, 241: Opening part, 250:

High-1oltagedoveer23opply ipdstnat 1o BowerssupplyoR 68 hikighmear 26khé&auntgkl Selectrode
cover part, 262: Conducting member pressing part, 263: Step part, 268: Fixing nail part, 269:
Feed-wateminelass:dovar partuda@: o\thtenstoradieptan®3 214 bufptadbatiapitaark-2¢5tha/ater droplet,
277: Water discharge spout, 280: Conducting member, 286: Electrode conducting means conducting
part, 300: CB9EPIE 1dme piirig Plabet hentes thadithey an aletiak G130, Kit comiporlenitpdl B0Front surface

opening part, 531: Side cool air outlet, 532: Side cool air outlet,
that is provided in the electrode holding part 220, and is provided so as to be opposed to the

protrusion part 231, the water supply means (the heat absorbing fin part 211 of the cooling plate

15 210, 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 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

20 counter electrode 240, and a spray outlet that is provided in a place apart from the electrostatic
atomizing apparatus 200, and that is connected to the electrostatic atomizing apparatus 200 via
the air conveying path are included, wherein nano-size mist generated by the electrostatic
atomizing apparatus 200 is sprayed to inside of a storage compartment, a room, etc., into which
the spray outlet opens, from the spray outlet provided in the place apart from the electrostatic

25 atomizing apparatus 200; therefore, freedom of placement of the electrostatic atomizing

apparatus 200 including at least the discharge electrode 230 and the counter electrode 244, and



20533: Upper cool air outlet, 534: Lower cool air outlet, 600: Electrostatic-atomizing-apparatus Iig_ht,
800: Mist spray cover, 810: Mist spray outlet, 820: Electrostatic-atomizing-apparatus outlet cool air
trunk, 830: Electrostatic-atomizing-apparatus inletlédol air trunk, 900: Lighting device, 910: LED, 910a:
LED, 910b: LED, 910c: LED, 910d: LED, 910e: LED, 910E LED, 915: Optical axis. 160 CLAIMS 1.
An air conditioner comprising: an indoor unit provided inside a room, the indoor unit blowing air
taken in frotheamisispsyction(onnahephryatudxgHanged by aikeanexchblhgek fiamoantair outlet into Sthe
room via an air conveying path; an atomizing apparatus including a discharge electrode, an electrode
holding partthaizinglarraietie d8e snthéhdisshargeeiestrod epadixingmeansdhatreyerisibe discharge
electrode from moving, and a conducting member that conducts electricity to the discharge electrode,
the atomizifi§APRREGSGeneriiaymiretny Hpeird ewsliagoaoiblthe midehadssiglectrode; and a
filter provided between the air suction port and the heat exchanger, wherein the discharge
electrode, HEBRBALHENOIEHTG 50t ca8 homilersasnd 2ppléntse W&%@ﬁﬁ@ﬁﬁéﬁoﬁftﬁé a(;or?] izli gg
apparatus are jntegrally formed, in a state of the discharge electrode pressed to the electrode holding
pzft s%[e by ?ﬂétf&%]rg%%%ﬁ%? {EHTE AP IHGCA pEFARTE 98 (s8R e BoWTPERRATEI dBSE the filter
with respegtto.a airflogy 2. The air c nc%iont%; ﬁ)%%grtgienrg to gl)%lm 1, wherein

¢ water supply means 15 provided direc ain body part 232 via the predetermined
clearance Z, degree of freedom of the shape and the placement of the feed-water means (the
cooling plate 210 or the water storage tank 270), which is the water supply means, or the
discharge electrode 230 increases, and it is possible to freely set the shapes and the placement of

10 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 [, the air conditioner, the air purifier, etc., and to obtain the electrostatic atomizing
apparatus that is compact in size and of great efficiency can be obtained in accordance with
home ¢lectrical appliance,

15  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 container, 3: Ice making compartment, 4: Switching compartment, 5:
Vegetable compartment, 6: Freezing compartment, 7: Refrigerating compartment door, 7A: Left

20 refrigerating compartment door, 7B: Right refrigerating compartment door, 8: Ice making
compartment door, 9: Switching compartment door, 10: Vegetable compartment door, 11:
Freezing compartment door, 12: Compressor, 13: Cooler, 14: Cool air circulation fan, 19:
Switching compartment thermistor, 22: Thermopile, 15: Switching compartment damper, 16:
Switching compartment cooling air trunk, 30: Control device, 50: Cooling air trunk, 51;

25 Partition wall, 53: Cooling air trunk, 55: Refrigerating compartment damper, 60: Control panel,

60a: Compartment selection switch, 60b: Temperature zone transfer switch, 60c¢: Instant



the discharge electrode includes a main body part and a protrusion part, and 20the main body part of
the discharge electrode is pressed to the electrode holding part side by the fixing means via the
conducting member. 3. The air conditioner accoddifig to claim 1, wherein the fixing means includes
an electrode pressing portion that prevents the discharge electrode from moving and a 25conducting
member pressing part that presses the discharge electrode via the conducting 161 member. 4. An air
conditioner ieesmipgisinieehafih doomalditeprevitie dwitsid 6 (s: rddms tiag sndtolraniddlowicig:aBotaken in
5from an air suction port and heat-exchanged by a heat exchanger, from an air outlet into the room via
an air conv&iid jsatigerator shgifaté hizhetpapsparatusinc iliRy todisehante. éfciederinelfiding a
protrusion part to where water is supplied from a main body part, an electrode holding part that holds
or houses the*alReFesye eletirdadodmsrigmBardlerssHii darizing ameriyd 1b&ledingde from
moving, and. a c_%ngitégting member that conducts electricity to the dischgége electrode, the atomizing

apparatus §etigr FRICPE) AP RARG S vbitadl o hierdingcharjd e Ridfobieat absorbing fin

5 plate, 211c: Heat absorbing fin plate, 211d: Heat absorbing fin plate, 211e: Heat absorbing fin
plate, 211T: Protrusion part, 211 W: Slant part, 211X: Quter side surface, 211Y: Lower end
surface, 212: Heat dissipating fin part, 212a: Heat dissipating fin plate, 212b: Heat dissipating
fin plate, 212c: Heat dissipating fin plate, 212d: Heat dissipating fin plate, 212e: Heat
dissipating {in plate, 213: Heat conducting part, 214: Void part, 220: Electrode holding part,

10 220G: Water concentration part, 220K: Width direction size, 220L.: Length direction size,
220W: Slant part, 220X Feed-water means cover part, 222; Notch part, 223: Counter electrode
housing part, 230: Discharge electrode, 231: Protrusion part, 232: Main body part, 237: The first
main body part, 238: The second main body part, 240: Counter electrode, 241: Opening part,
250: High-voltage power supply part, 251: Power supply, 260: Fixing means, 261: Counter

15 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: Front surface opening part, 531: Side cool air outlet, 532: Side cool air outlet,

20 533: Upper cool air outlet, 534: Lower cool air outlet, 600: Electrostatic-atomizing-apparatus
light, 800: Mist spray cover, 810: Mist spray outiet, 820: Electrostatic-atomizing-apparatus
outlet cool air trunk, 830: Electrostatic-atomizing-apparatus inlet cool air trunk, $00: Lighting
device, 910: LED, 910a: LED, 910b: LED, 910c¢: LED, 910d: LED, 910e: LED, 910f: LED,

915: Optical axis.



a filter provided between the air suction port and the heat exchanger; a drain pan provided below the
heat exchanger; and 15an air trunk that guides the mist generated by the atomizing apparatus to the
air outlet, wherein the discharge electrode, the eldditfode holding part, and the fixing means of the
atomizing apparatus are integrally formed, in a state of the main body part of the discharge electrode
pressed to the electrode holding part side by the fixing means, the 20atomizing apparatus is placed

downstream of the filter and above the drain pan, and the air trunk guides the mist from a section
where the atomizing apparatus is placed to theéijr t or to the air conveying path on the upstream
side of the air outlet. 5. The air conditioner according t0 claim 4, wherein 25the atomizing apparatus is

placed in ap airflow hetween the filter and the heat 162 exchanger, and the air trunk guides the
mist generated by the atomizing apparatus between the filter and the heat exchanger to the air outlet

or (o the i conveyigg Py SETRR HESIERNEERSEHURAIR PRI ARL AR yubgrein the
conducting member conducts electricity to the discharge electrode by interleaving the discharge
electrode. Adheaific Nl BSSOHERGIQIAANBILQ AN A MCER From an air outlet into
5 theroom via an air conveying path;
an atomizing apparatus including a discharge electrode, an electrode holding
part that holds or houses the discharge electrode, a fixing means that prevents the
discharge electrode from moving, and a conducting member that conducts electricity to
the discharge electrode, the atomizing apparatus generating mist by applying a voltage
10 tothe discharge electréde; and
a filter provided between the air suction port and the heat exchanger,
wherein the discharge electrode, the electrode holding part, the fixing means,
and the conducting member of the atomizing apparatus are integrally formed, in a state
of the discharge electrode pressed to the electrode holding part side by the fixing means,

15 the atomizing apparatus is placed on a downstream side of the filter with respect to an

airflow.

2. The air conditioner according to claim 1, wherein
the discharge electrode includes a main body part and a protrusion part, and
20 the main body part of the discharge electrode is pressed to the electrode

holding part side by the fixing means via the conducting member.

3. The air conditioner according to claim 1, wherein the fixing means includes
an electrode pressing portion that prevents the discharge electrode from moving and a

25 conducting member pressing part that presses the discharge electrode via the conducting



10the electrode holding part is provided with a notch or a hole in a wall surface, and the
discharge electrode is protruding out of the wall surface via the notch or the hole in the wall surface or
via an upper end of the wall surface. 158.An air cdidditioner comprising: an indoor unit provided
inside a room, the indoor unit blowing air taken in fromair suction port and heat-exchanged by a heat
exchanger, from an air outlet into the room via an air conveying path; an atomizing apparatus including
a discharge electrode that generates mist 20when a voltage is applied using water supplied from a
water supplazl means, an electrode holding part that holds or houses_the dlscharge electrode, anq a
fixing means That prevents the discharge electrode from moving; a filter provided between the air _
suction port and the heat exchanger; and a drain pan provided below the heat exchanger, 25Where_|n
the atomizing apparatus is placed downstream of the filter and above 163 the drain pan. 9. The air

conditioner gccording {0, £laiN i yRE IR AREiAlomizing apparatus includes a water discharge spout,
and water discharged from the water discharge spout 5is discharged to the drain pan.

an indoor unit provided inside a room, the indoor unit blowing air taken in
5 from an air suction port and heat-exchanged by a heat exchanger, from an air outlet into
the room via an air conveying path;
an atomizing apparatus including a discharge electrede including a protrusion
part to where water is supplied from a main body part, an electrode holding part that
holds or houses the discharge electrode, a fixing means that prevents the discharge
10 electrode from moving, and a conducting member that conducts electricity to the
discharge electrode, the atomizing apparatus generating mist by applying a voltage to
the discharge electrode;
a filter provided between the air suction port and the heat exchanger;
a drain pan provided below the heat exchanger; and
15 an air trunk that guides the mist generated by the atomizing apparatus to the
air outlet, wherein
the discharge electrode, the electrode holding part, and the fixing means of the
atomizing apparatus are integrally formed, in a state of the main body part of the
discharge electrode pressed to the electrode holding part side by the fixing means, the
20 atomizing apparatus is placed downstream of the filter and above the drain pan, and
the air trunk guides the mist from a section where the atomizing apparatus is

placed to the air outlet or to the air conveying path on the upstream side of the air outlet.

5. The air conditioner according to claim 4, wherein

25 the atomizing apparatus is placed in an airflow between the filter and the heat



10. The air conditioner according to claim 8, wherein the discharge electrode, the electrode holding
part, and the water supply means of the atomizing apparatus are integrally formed. 10 11. The air
conditioner according to claim 8, wherein the watd®8upply means includes a heat dissipating part and
a heat absorbing part where dew condensation water is generated by cooling the heat dissipating part,
and the heat dissipating part is placed nearer to the air suction port side than the 15heat absorbing
part. 12. The air conditioner according to claim 1, claim 4, or claim 8, wherein a status or a strength of
an operatio&gﬁatg XeLel} izing apparatus is displayed on a design surface of a front surface of the
indoor unit, or on A display unit of a remote controller whereby 20operation, stop, and temperature

setting, etc. are periglgdd HigaraRdioaeraci ol oA daim  ahdlaim &

comprising a measuring means that measures a current use perio ina starﬂéi:‘ra(ij1 use period of
a main body oG apRIiARSR SUSRIAR e BEHY ENGLABPSH Rihc e dRAsHpl,and an 2Soutdoor untis
set, and the standard use period and the current use period measured by 164 the measuring means
are displayed on a design panel of a front face of the indoor unit, or on a remote controller whereby
operation, stop, and temperature setting, etc. are performed. 514.The air conditioner according to
claim T, clabm 4, or dlainaiB coatifitising @enéagusioiimenns dhahmeasires theWseMidias period,
wherein a standard use period of a

member conducts electricity to the discharge electrode by interleaving the discharge

electrode.
7. The air conditioner according to claim 1 or claim 4, wherein

10 the electrode holding part is provided with a notch or a hole in a wall surface,
and

the discharge electrode is protruding out of the wall surface via the notch or

the hole in the wall surface or via an upper end of the wall surface.

15 8. An air conditioner comprising:
an indoor unit provided inside a room, the indoor unit blowing air taken in
from an air suction port and heat-exchanged by a heat exchanger, from an air outlet into
the room via an air conveying path;
an atomizing apparatus including a discharge electrode that generates mist
20 when a voltage is applied using water supplied from a water supply means, an clectrode
holding part that holds or houses the discharge electrode, and a fixing means that
prevents the discharge electrode from moving;
a filter provided between the air suction port and the heat exchanger; and
a drain pan provided below the heat exchanger,

25 wherein the atomizing apparatus is placed downstream of the filter and above



main body of an appliance such as the atomizing apparatus, the indoor unit, and an outdoor unit is set,
a remaining use period usable with respect to the standard use period is obtained from the current use
period measured by the measuring means, and thEb20remaining use period is displayed on a design
panel of a front face of the indoor unit, or on a remote controller whereby operation, stop, and
temperature setting, etc. are performed. 15.The air conditioner according to claim I, claim 4, or claim 8,
comprising a 15means that measures an amount of used electricity, wherein the amount of used

electricity, an electricity expense, or an amount of carbon dioxide emission is displayed on a design
y %Qe Al p

11 part. . . .
panel of a fron &ce of the indoor unit, or on a remote controller whereby operation, stop, and
temperature setting, etc. are performed. 2016.The air conditioner according to claim 1 or claim 8,
comprising an air trunk that guides mist generated by the atomizing apparatus to the air outlet, wherein

the alr trunk guides the. st fiRiiénse SRS NERING ARRARIHG AR AGELIg e ar ouet or

. ) ‘ ara )
to the air conveying path on an upstream side of the air outlet. 165 ﬁ?lzmg apparatus is

placed in amatriewaheiweandhsflispand e haat exchaBgaaRthe walbeAULHDK guides the mist

generated by the atomizing apparatus between the filter and the heat exchanger to the air outlet or to
the airtonvevischpatkd &SiHdéraik ganditioner according to claim 1, claim 4, or claim 8, wherein the
conducting member conducts electricity to the discharge electrode by interleaving the discharge
electrode.

10. The air conditioner according to claim 8, wherein the discharge electrode, the

electrode holding part, and the water supply means of the atomizing apparatus are

integrally formed.

10
11, . The air conditioner according to claim 8, wherein
the water supply means includes a heat dissipating part and a heat absorbing
part where dew condensation water is generated by cooling the heat dissipating part, and

the heat dissipating part is placed nearer to the air suction port side than the

15 heat absorbing part.

12. The air conditioner according to claim 1, claim 4, or claim 8, wherein a status
or a strength of an operation of the atomizing apparatus is displayed on a design surface
of a front surface of the indoor unit, or on a display unit of a remote controller whereby

20 operation, stop, and temperature setting, etc. are performed.

13. The air conditioner according to claim 1, claim 4, or claim 8, comprising a
measuring means that measures a current use period, wherein a standard use period of a
main body of an appliance such as the atomizing apparatus, the indoor unit, and an

25 outdoor unit is set, and the standard use period and the current use period measured by
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the measuring means are displayed on a design panel of a front face of the indoor unit,
or on a remote controller whereby operation, stop, and temperature setting, etc. are

performed.

14. The air conditioner according to claim 1, claim 4, or claim 8, comprising a
measuring means that measures a current use period, wherein a standard use period of a
main body of an appliance such as the atomizing apparatus, the indoor unit, and an
outdoor unit is set, a remaining use period usable with respect to the standard use period
1s obtained from the current use period measured by the measuring means, and the
remaining use period is displayed on a design panel of a front face of the indoor unit, or
on a rémote controller whereby operation, stop, and temperature setting, etc. are

performed.

15. The air conditioner according to claim 1, claim 4, or claim 8, comprising a
means that measures an amount of used electricity, wherein the amount of used
electricity, an electricity expense, or an amount of carbon dioxide emission is displayed
on a design panel of a front face of the mndoor unit, or on a remote controller whereby

operation, stop, and temperature setting, ete. are performed.

16. The air conditioner according to claim I or claim 8, comprising an air trunk
that guides mist generated by the atomizing apparatus to the air outlet, wherein the air
trunk guides the mist from a section where the atomizing apparatus is placed to the air

outlet or to the air conveying path on an upstream side of the air outlet.

17. The air conditioner according to claim 16, wherein
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the atomizing apparatus is placed in an airflow between the filter and the heat
exchanger, and
the air trunk guides the mist generated by the atomizing apparatus between

the filter and the heat exchanger to the air outlet or to the air conveying path.

18. The air conditioner according to claim 1, claim 4, or claim 8, wherein the
conducting member conducts electricity to the discharge electrode by interleaving the

discharge electrode.



