18 MAY 2005 1 DEODORI ZER WTH I ONI C W ND PRODUCI NG MEANS Thi s i nvention
telates to a deodorizer for deodorizing a gas by elimnating odor

. components fromthe gas. 5 Various odors are emtted by foo {
~refrigerator. A deodorizer is conventionally provided in tﬁLS:B4$Ygng$or

to reduce the odors and to prevent the pdors from soaking into other food
in the refrigerator. The conventional deodorizer conprises an adsorbent
such as activated charcoal. However, the adsorbent 10 becones ineffective

when an adsorptive BEW?QF?%FEhﬁIegz?bgg?églgﬁngsspﬁiﬁhuﬁﬁkﬁg' Furt her,

when the adsorbent IS ara ere 1s a possibility
t hat odor conponents may be re-emtted fromthe adsorbent. Accordingly,
t he adsorbent " used in the deodorizer is required to be suitably replaced

wWith 15 a neweiies i@vdrita ot Rl ahaRd + AROHYEF40deY iFa8" delddlo?deSnd a

catal yst of platinumdi sposed near a defrosting heater. Odor conponents

are adsor bgdsbyyt Beieahatysy odsktbenpbrahed FpometHecgaposed during a
defrosting operation in which the defrosting heater is 20 driven. Further
‘anot her5 deodor iVaariauts bidlaragox egdtited by Hxahetoréddpanes eelPatigetrator.
Application No. 2000-181518 further discloses a deodorizer in which

di schar ge Ridgederikehdisocanyepstionndlycprbivadddt tyettee re fEdgemtdathése

t hree deodorizers has an inproved service |ife and naintains a deodori zing
per f or manckeduce dihegofigrg aé‘g) Fodxsven trtherpdpne from soakingeimteledberi zi ng

ef fect canpot _he obtained when a contact efficiency between odor
food in the refrigerator. The conventional deodorizer comprises

en adsorbent such as activated charcoal. However, the adsorbent
10 becomes ineffective when an adsorptive power of the adsorbent

_has been saturated. Further, when the adsorbent is left in a

saturated state, there is a possibility that ocdor cqmponents may

be re-emitted from the adsorbent. Accordingly, the adsorbent

used in the deodorizer is required to be suitably replaced with
15 a new one.

On the other hand, another deodorizer includes a catalyst
of platinum disposed near a defrosting heater. Odor components
are adsorbed by the catalyst and then heated to be decomposed
during a defrosting operation in which the defrosting heater is |

20 driven. Further another deodorizerutilizingoxidation of ozone.
Japanese Patent Application No. 2000-181518 further discloses
a deodorizer in which discharge light and photocatalyst are
combined together. Each of these three deodorizers has an
improved service life and maintains a deodorizing performance
25 . for a long period of time. However, a sufficient deodorizing
effect cannot be obtained when a contact efficiency between odor
components and the platinum catalyst or ozone molecules is too

- low.. As a result, cold air containing odor components needs to



conponents and the platinum catal yst or ozone nolecules is too low As a
result, cold air containing odor conponents needs to MAY 2005 2 be caused
to flowinto the deodorize so that the contact efficiency is |nproved
Accordingly, when each of the foregoing deodorizers is prOVI Nﬂﬁ??
refrigerator of the direct expansion systemin which cold air 1Is 005
circulated, a blowing fan is necessitated to cause air to flowinto the
deodori zer, increasing the size of the deodorizer Further, even in a case
where each deodorizer is provided in a refrigerator of t he type in which
cold air is circulated by a blowing fah provi ded near an evaporator, the
deodorizing efficiency is reduced when the fan is turned off. Therefore,
an object may be to provide a deodorizer which can efficiently elininate
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odor conponent from an ere, nmeans I ncl
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for generating ultraviolet rays dué tage di sc ge an

phot ocathel d¥sddofirdrt ﬁfcréi@ﬁ\@nmg%liwoﬁfheo%&doﬁ%?p@fﬂﬁﬁﬁr 30eh & detRbehEE Seach
substance contained in the gas when the ultraviolet rays generated by the
deodor i deatprirerain provided in rar @ftigatator ofthe tipacin pidhoead alrys tirduldte@by af Blewing
phot ocatal yst filter including a porous base conprising ceramc and

phot oc afaal pretidest a¢arsanf évapdrator, theglectiaizingéffitibecybiaseducet avhent tha varoisetirnet ay
generation discharge neans including an ultraviolet ray generation

di schar®® electrode and an ultraviolet ray generation counter electrode
di sposed op&g;&ﬁ&& to each other with the photocatal yst filters being

i nt er posed B Glrh‘ébl‘%ﬂtmaé’\heotpé?tm‘#%ﬁ/a d@@(#férzat whish gPR efiigiegly ehlréleatedzsi@r and
the ultrayvial e ener ati.on ter ectrode; nic wi nd producing
means havimgq Sdﬂﬁﬁta oshheta ip & o (fpac%lwgﬁrﬁe?r"d%”%q%r&"@t?@e and operable to

cause high-voltage discharge thereby to produce an ionic wi nd when high DC
According to a first aspect of the present invention, there is provided a deodorizer

comprising; deodorizing means for eliminating an odor component from an
atmosphere, the deodorizing means including a photocatalyst module including
uitraviolet ray generation discharge means for generating ultraviolet rays due to high
voltage discharge and a photocatalyst filter decomposing an odor component and a deleterious
substance contained in the gas when the ultraviolet rays generated by the deodorizing means
are irradiated onto the photocatalyst filter, the photocatalyst filter including a porous base
comprising ceramic and photocatalyst grains fixed on a surface of the base, the ultraviolet
ray generation discharge means including an ultraviolet ray generation discharge
electrode and an ultraviolet ray generation counter electrode disposed opposite to each
other with the photocatalyst filters being interposed between the ultraviolet ray
generation discharge electrode and the ultraviolet ray generation counter electrode; and
ionic wind producing means having a counter electrode and a discharge electrode and
operable to cause high-voltage discharge thereby io produce an ionic wind when high DC
voltage is applied between the counter electrode and the discharge electrode, wherein, the
ultraviolet ray generation counter electrode confronts the ionic wind producing means, and
wherein the ultraviolet ray generation counter electrode and the counter elecirode of the ionic

wind producing means are each at a ground potential.



vol tage is applied between the counter el ectrode and the di scharge

el ectrode, wherein, the wultraviolet ray generation counter glectrode
confronts the ionic wi nd produci ng means, and wherein the Ufﬁr&&Aﬁl@@Dan
generation counter electrode and the counter electrode of the ionic w nd
produci ng neans are each at a ground potential. 18 MAY 2005 2a According
to a second aspect of the present invention, there is provided a deodori zer
conprising; a duct having therein a flow passage through which a gas fl ows;
deodori zing neans provided in the duct fgr elimnating an odor conponent
froman atnosphere; and ionic w nd produci ng neans provided in the duct
and conprising a discharge unit including at |least two generally

pl at e- Shapedc@cﬁdiﬁg% atdeRohd EpSct df Sthwpfé@eﬂﬂﬁ@'lt'bﬁ BReisOprbGilied a deodorizer
perpendi cul.arly to ction the gas flows and_a generally
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to the direction in wh the jonic w nd produci ng neans
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wherein e nter el ectrode has both ends al ong

| d ch
3. regtc[%)ﬁ( FWW.WSQ% COH?W%ﬁBd én%ertqﬁaé'vdw'&mﬂpse c&?rc@efqeo%iectrogq %99@@@ at

ei t her bamee@fthémbnhhtsﬂ d@&tr@@s&é@ \é@ tb xerkieit Sdralke WviBeRet BRineN EeddodeR6Rd
counter Cgctrg/ I n. one g ment, there is provided a deodorizer
rtogh wgich e
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at nDSphignaomyé HiethargavitRgteBy Q@ltt%dlﬂ:e”@rﬁ%ld”'ﬁ\md‘@hén HiGH WS RoRdRC Fsr&ﬂﬁe@nd a
di sch e eI ctrode aead causin h- vol taqe di scharge thereby @Fr oduce
T

an ion QRS ﬁctwéem B% ‘%‘5§h%'i96| qlecroge WB/Rin ??echc@ﬂmteére' 8¢¢ r ode
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the ionic wnd c ses e gas to Consequent |y, the deodorizer nay be
di spos¥cPIihRT ahe Pt ‘é)ea‘;cere\'mé? etoa @a§e@8ésb¢ﬁwem Bk endsr tdlepacht Hounter
above- glesteddebed deodor| zer may be rendered smaller in size and reduce noise
as

In one embodiment, there is provided a deodorizer comprising deodorizing means for
eliminating an odor componeht from an atmosphere and ionic wind producing means having a
counter electrode and a discharge electrode and causing high-voltage discharge thereby to
produce an ionic wind when high DC voltage is applied between the counter electrode and the
discharge electrode.

According to the above-described deodorizer, the ionic wind causes the gas fo flow.
Consequently, the deodorizer may be disposed in a closed space where a gas does not flow.
Further, the above-described deodorizer may be rendered smaller in size and reduce noise as
compared with the conventional deodorizer including a fan causing-a gas to flow. Additionally,
ozone is produced by the high voltage discharge between the counter and discharge

electrodes. Consequently, deodorization may be achieved by the oxidation of ozone.



conpared with the conventional deodorizer including a fan causing a gas to
flow Additionally, ozone is produced by the high voltage fbsgﬂﬁggf

bet ween the counter and di scharge el ectrodes. Consequently! Ud r Qgéion
may be achi eved by the oxidation of ozone. 18 MAY 2005 3 In another

enbodi ment deodorizer preferably further conprises a duct having therein a
fl ow passage through which a gas flows and acconmodati ng the deodori zi ng
means and the ionic w nd producing neans. In this construction, the
counter electrode has a centerline passing a center thereof with respect
to a direction in which the gas flows and the discharge electrode is

| ocated at either one of both sides of the centerline. The ionic wnd is
produced when a high voltage is applied to the ionic wi nd produci ng neans.

he i oni i nd ] fl h the duct. Co ly,

since the dUbHsng: wEpsriaru octfr erdreply TorEghmoTBRt 8 SnEaRE PIH ehe
, od tai ned i.n th fficiently. b |inm d.

The i onit R HEREPeS DirbiertgtebATes ndys AReESuiRyo g SeourSomer fthie

i ncl udi %i@wiﬁ@?f}od%in%%@ér@.!m tﬁisa%ﬁfsﬁnaﬁﬂd.tﬁé)%%ﬁt%r %ﬁ&%&&%@g éj'cgﬂt%ﬁf\ﬁ

opposi te each ot her erpendicularly to a direction in Ichthe gas ows

and a geB&difd hXeklel it FRAM: HESENY dYireSIRCHN ) fil'jesgﬁ%sf%sbﬁfdv’tﬁé Rideh&r

e
counter electrodes so as to extend in parallel wth e counter el ectgrodes

and per pRotiodalisabtated at biffferdneesttionsities whinehcenhalir@aThbliomes wirldorsrediaet! Y,
this construction may produce a | arger anmount of jonic wind than the

const r ustheom high witagle i¢ hpplieddua e fonig! veind postiticing rpeans. Thd ioid wind taoses hiede
of the discharge electrode. Further, the gas may be prevented from fl ow ng
in the @agto figw thnreughdbedeet. Endsativeothasipee dheedeadodeing nidaes deefficenti brgughgans
may preferably include a photocatal yst nmodule including ultraviolet ray
gener at dhcentaetpdihgae gasmslor epmprnestsaiontainad i s ges wey eligientitee elimingigd.

vol tage discharge ,agd MAY 2005 4 a photocatal yst filter deconposi ng an
odor conpon e 10QRVIRd REPACEIG BEANS; M8 PEgfer@bly comprise a discharge unit including a

pair of generally plate-shaped counter electrodes disposed opposite each other
perpendicularly to a direction in which the gas flows and a generally wire-shaped discharge
electrode disposed between the counter electrodes so as to extend in parallel with the
counter electrodes and perpendicularly to the direction in which the gas flows. Consequently,
this construction may produce a larger amount of ionic wind than the construction in which the
counter electrode is provided only in one side of the discharge electrode. Further, the gas
may be prevented from flowing in the duct by the counter and discharge electrodes.

The deodorizing means may preferably include a photocatalyst module including
ultraviolet ray generation discharge means for generating ultraviolet rays due to high voltage

discharge and



contained in the gas when the ultraviolet rays generated by the deodorizing
means are irradiated onto the photocatal yst filter. Cons ently, various
odor conponents may be elininated fromthe gas by oxidatﬁ My 2005
deconposition of ozone produced by the ionic wind producing neans and
photocatal ytic action of the photocatal yst nodul e. The photocatal yst filter
may preferably include a porous base conprising ceramc and photocatal yst
grains fixed on a surface of the base. Furthernore, the ultraviolet ray
generation di scharge neans nay preferably include an ultraviolet ray
generation discharge electrode and an filtraviol et ray generation counter

el ectrode di sposed opposite to each other wth the photocatal yst filters
bei ng i nterposed between the ultraviolet ray generation discharge

el ectrod | traviol et ray generation counter, el ectrode.
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produced by high voltage di scharge between t'he counter and di scharge

el ect r odeBnindted frem 1Pb ke Boxldksdn SMigéMPBRRIoR P bEGRL Bollded Fth MhidWihdbe
efficiently carried out since the non-directional ultraviolet rays may be

i rradi atpddacitgmebes pitbplostacadiytRiactionh bethe photdchiatygomeduledi schar ge may be
prevent ed between the ionic w nd produci ng neans and t he photocat al yst

nmodul e. TheTbe photocatalyst fifteamsaypprefesatipingiuidecd pdess deeacopposing icrRianii® aldyY
2005 5 discharge neans for producing ozone by high voltage di scharge and
an ozonePlhfieHigsd| grginsatixdy b 4 isutfage @& dbaphaseng Ft%ﬁfbemﬁethepptsw By the
di scharge neans, ,or an active charcoal filter adsorbing an odor conponent

and a deV¥ERUog USRS BRees MaY drferablveaciude eRaligdoletigY depgration gischamoe be

describ eg‘ECtp(:Je eealrpé at?*yult\{'\ala\Xolgtfraff égrwgt?dn counter electrode disposed opposite to each other
with the photocatalyst filters being interposed between the ultraviolet ray generation
discharge electrode and the ultraviolet ray generation counter electrode. Additionally, the
ultraviolet ray generation counter electrode may preferably confront the ionic wind producin\;]
means. The ultraviolet ray generation counter electrode and the counter electrode of the
ionic wind producing means are grounded. Non-directional ultraviolet rays may be produced
by high voltage discharge betweén the counter and discharge electrodes of the
photocatalyst module. The photocatalytic action may be efficiently carried out since the
non-directional ultraviolet rays may be irradiated onto the photocatalyst filter. Furthermore,
discharge may be prevented between the ionic wind producing means and the photocatalyst
module.

The deodorizing means preferably includes ozone producing



with reference to the acconpanying drawings, in which: FIG 1 is a

- schematic |ongitudinal section of a deodorizer of a first en?g@im?t 2bﬁ5
|

accordance with the present invention; 10 FIG 2 is a schema

perspective view of the inner structure of the deodorizer; FIG 3 is a

| ongi tudinally sectional side view of agrefrigerator of the direct

expansi on system provided with the deodorizer of the first enbodi nent; 15
FIG 4 is a block diagramshow ng an electrical arrangenent of the
refrigerator, FIG 5 typically illustrates a refrigerati unit: FIG 6 is
Lo e s, i Phpbores dedis” Hor procdSlS FRodh 1Y Budh Bolbilad baeianse i n
accordance w ph the Jjnav L.on. El LS YLE el ar EL

showi ng a deogorrll t%er&n%og_gg6%5ri§%er?€ggﬁ%§htf?nygc\gg?gg}r?(?%lﬁrg?ﬁ ft%ezgne

i nvention; pk&auded o tHeLWisbAhEgE hdakd Godl arShewing ndeedrii£eitedf a
fourth enbodiment in accordance with the invention; FIG 9 is a view
simlar to &dSorBingh@s ngdér demspone®t 2anaf @ fdefliblieetibadi N&ibstance
accordance with the invention; FIG 10 is.a viewsimlar to FIG 1, show ng
a deodord zeronbéigedi it hthemygegi.nrent in accordance with the invention; FIG

11 is aviewsimlar to FIG 1, show ng a deodorizer MAY 2005 6 of a
sevent h enbodi méRe iAVeRERHHAdd BetdesdrinateRerahy haam ef ayanple,
| ongi t udi nal | ional side view of a freezer-refrigeratqr. of circulation

type. provi dBHER FETEEERAR 45 DS, SGFORRABYARE NAEABHREFrorts iR 4Rior dance wi th

the invention. FIG. 1 is a schematic longitudinal section of a deodorizer

-of a first embodiment in accordance with the present invention:
10 FIG. 2 is a schematic perspective view of the inner structure
of the deodorizer;

FIG. 3 is a longitudinally sectional side view of a
refrigerator of the direct expansion system provided with the
deodorizer of. the first embodiment;

15 | FIG. 4 is a bléck diagram showing an electrical arrangement
of the refrigerétor:

FIG. 5 typical'ly illustrates a refrigerating unit;

FIG. 6 is a view similar to FIG. 1, showing a deodorizer
of a second embodiment in accordance with the inventidn;

20 - FIG. 7 is a view similar to FIG. 1, showing a deodorizer
of a third embodiment in accordance with the invention;

FIG. 8 is a view similar to FIG. 1, showing a deodorizer
of a fourth embodiment _in' accordance with thé invention;

FIG. 9 is é view similar to FIG. 1, showing a deodorizer

25 of a fifth embodiment in accordance with the invention;

FIG. 10 is a view similar to FIG. 1, showing a deodorizer

of a sixth embodiment in accordance with the invention;

FIG. 11 is a view similar to FIG. 1, showing a deodorizer



Several enbodi nents of the present invention will be described with
reference to the acconpanying drawings. FIGS. 1 to 5 iIIustrate a first
enbodi nent in which a deodorizer of the invention is appll P&Aﬁ %Qoé
refrigerator of the direct expansion system Referring first I

the refrigerator conprises a body | including a heat-insulated casing. An
interior of the body 1 is partitioned into an upper cold storage
conmpartnment 3 and a |ower freezing conpartnment 4 by a heat-insulating
partition wall 2. A vegetable conpartnent 6 is defined below the cold
storage conpartment 3 by a partition pllate 5. A lower case 7 and an upper
case 8 nounted on an upper portion of the |ower case 7 are provided in the
veget abl e conpartnent 6. A deodorizer 9 in accordance with the invention
is provided on a rear part of the partition plate 5 in the cold storage
conpart nen The deodorizer 9 will be described in detail later.

chilli e;%\fqré i 8M9Pgimerd imvascordangeavith itee ipvantions apdt ﬁéGccsn?d i%tdr age
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provi de n a rear wa oragevco

evapor atithr a itodorigeTicfem eighibodinbgdipierd .in ﬁbeorﬂaaeawmgtbemmwrﬁlmant 4 is
partitioned into two interiors by a partition plate 12. A case 13 is
provided in the upper interior, whereas an upper case 14 and a | ower case

15 are provigiggraerhbBSdihMs of 'ﬂ’i& kﬁen‘?‘in@hﬁoﬁrvﬁﬁ%ﬂe“&e&ﬁlﬂé@ir@vﬂﬁ'?’éfef'e%c%

second 18 MAY 2005 7 evaporator 17 1s nounted on a nounting plate
provi déd the accempasgingodrawtimgpdriGS.i bio |5l ilusirdte a dirstrembodiernign ouiplart ment

4. A .z t 18 def.i ned t he | . f th

et v o UERRBMEeroah e Vel Foadhidte s triapia e ol R Pensiop sysietg | n
t he rracfmfamr@orrmﬁfot PEN3, kRe raﬂ@e%tap&@ﬁﬁaﬁ&eé% b&dy Plindiliding §CheAOR3LLRE type
and i ncl udes corrpressor not or serving as a‘driving Source. Referring

to Fl GCasinga A@fr}tel'ggr(gtthﬁ@oﬂudhlsmrhmnqcheto an upper cold storage compartment
3 and a lower freezing compartment 4 by a heat-insulating partition wall 2. A

vegetable compartment 6 is defined below the cold storage compartment 3 by a
partition plate 5. A lower case 7 and an upper case 8 mounted on an upper portion of
the lower case 7 are provided in the vegetable compartment 6. A deodorizer 9 in
accordance with the invention is provided on a rear part of the partition plate 5 in the
cold storage compartment 3. The deodorizer 9 will be described in detail later. A.
chilling case 10 is provided over the partition plate 5 in the cold storage compartment
3. A first evaporator 11 for the cold storage compartment is provided on a rear wall of

the cold storage compartment 3. The first evaporator 11 comprises a cooling pipe.

The freezing compartment 4 is partitioned into two interiors by a partition plate
12. A case 13 is provided in the upper interior, whereas an upper case 14 and a lower

case 15 are provided in the lower interior of the freezing compartment 4. A second



refrigerator is shown. The conpressor 19 has a discharge opening 10
connected via a condenser 21 to an input port of a flow passage val ve 22.

The fl ow passage val ve 22 has an RF output port and F outpu18pﬂ®aga2@ga
sel ectively opens either one of the ports. A valve notor 23 i's"prov

for switching between the output ports R.gf the val ve 22. The RF out put port
of the valve 22 is connected 15 via an capillary tube 24 to an entrance
of the first evaporator 11. The first evaporator 11 has an exit connected
to an entrance of the second evaporator 17. The _second evaporg;gé 17 has

an exit cof@PPERTPE Y JScPPURLEY AR BrmeyRtiRgmiadsot 6 ®rovy, i‘i@hy,
wh the RF t_ ] ; | t..20 di
Sy L T B L

conpr essor 'S supp and —secon

On the othen hapdinkhEokp@Htfitit PPMils FeriR®a'ahnVend21bRefORRECtSE e an F

capillary tube 25 between the exit of the first evaporator 11 and the

entrance of reffiieégeeaentl BYRPOr At Ar céiprdseisr Whatbrd el covllphy wert if the
25. valve 22 - is opened, the refrigerant discharged fromthe conpressor

19 is suppl pedveded in the edonet evapardment178. Mifecicompgessorti® HGS. 1
and 2, the constructign of the deodorizer 9 will be described. The
deodori zer 9fcEhpr FSEiPEOMANMAIPOAYIS gdtedgiclpdesc BasquPEEsE9Y imrEdE A0 duct

26. A DC discha[ge mechanj sm 27, a photocatal yst nodul e 28 and an ozone
deconposi ng SeC¥ERPY8F i FXLYID SFHEF-sposed in the duct 26 in this order
.The duc G-Eas ri nd left:hand_en

openi ngs. 268 and TS TREGU BRFeh ot SPFETSCEafite Propiat, o the

refrigerator is shown. The compressor 19 has a discharge opening

10 connected via a condenser 21 to an input port of a flow passage

valve 22. The flow passage valve 22 has an RF output port and

F output port and selectively opens either one of the ports. A

vaive motor 23 is provided for switching between the output ports

of the valve 22. The RF output port of the.valve 22 is connected

15 . via an RF capillary tube 24 to an entrance of the £first evaporator

11. The first evaporator 11 has an exit connected to an entrance

of the second evaporator 17. The second evaporator 17 has an

exit connected to a suction port of the compressor 19.

Accordingly, when the RF output port is opened,_a refrigerant

20 discharged from the compressor 19 is supplied to both first and

second evaporators 11 and 17. On the other hand, the F output

port of the valve 22 is connected via an F capillary tube 25

between the exit of the first evaporator 11 and the entrance of

the second evaporator 17. Thﬁs, when the F output port of the

25 wvalve 22 .is opened, the refrigerant discharged from the
compressor 1% is supplied only to the second evaporator 17.

Referring now to FIGS. 1 and 2, the construction of the

deodorizer 9 will be described. The deodorizer 9 comprises a.



into the duct 26. The DC di scharge nechani sm 27 constitutes ionic w nd

produci ng neans and conprises a generally wi re- shaped dischdr e
30 nade from for exanple, tungsten and a pair of generally ?lgwﬂ»eo}mﬁj '

pl at e- shaped counter el ectrodes 31 10 di sposed opposite each other. The
counter electrodes 31 are disposed so ag to extend along a direction in
which cold air f lows in the duct 26 as shown in FIG 2. The di scharge
el ectrode 30 is disposed in parallel with the counter electrodes 31 so as

to be located ceptrally between the. counter el ectraodes. The 15 counter
el ectr odes. SEOREGOLE TENEBRPILEE ACELATHPTLREFE Pher obr Doy IIPERARRL 10

the directi gadanilihcly colsh Qiotablboyse ot b3 CHAr 98 SlBaldOtB0cdsy

| ocated at elther one of SI centéerline,

the centerl| id&@:aﬁ‘.‘ly:b@ £ e BAOLE IR Epo2RaTHR GV 866G tRY8SoRde Rl £ At
t he ground potential,. and a negative DC high potential or a DC high

potential ofviedeld KV FIG applTrdatettde hdisSehghgcheh@EndolerB80nadd éhd
result, a corona discharge occurs between the discharge el ectrode 30 and

t he couht eopendogsoties Hid A6bhthihattgh wiebeh iadld ain $speadseddtmedkow5 t he
di scharge el ectrode 30. The negative ion proceeds toward the counter

el ectrodes Bptoh&hgcpeh 236 aThel &€t dischpspg madhanis®y 0| ¢onkitites

. neutral nolecul.es in the_gas s§mai nly, oxygen nol ecul es) .thereby to give
ki netic ener"é’?lt’d‘”t‘{']?epﬁ% T8ARAY PS5 BARNET ALY IS P RShar d

the mont by gisEhbLal e ldd S0 Raal PEH, BY St TBhRgb & dnd"a ©f
' pair of generally flat plate-shaped counter electrodes 31

10 disposed opposite each other. The counter electrodes 31 are
disposed so as to extend along a direction in which cold air flows
in the duct 26 as shown in FIG. 2. The discharge electrode 30
is disposéd in parallel with the counter electrodes 31 so as to
be located centrally between the counter electrodes. The

15 counter electrodes 31 have a centerliine A passing centers thereof
with respect to the direction in which cold air flows. The

'discharge electrode 30 is located at either one of both sides
of the centerline, or on the left of the centerline A in the
embodiment.

20 ~ The counter electrodes 31 are at the ground potential, and
a negative DC high potential or a DC high potential of -4.5 kV
is applied to the discharge electrode 30. As a result, a corona
discharge occurs between the discharge electrode 30 and the
counter electrodes 31 such that a negative ion is produced near

25 the discharge electrode 30. The negative ion proceeds toward
the counter electrodes by the action of an electric field and
also collides with r_xeutra]_. molecules in the gas (mainly, oxygen

molecules) thereby to give kinetic energy to the neutral



nol ecul es toward the counter electrodes 31 is referred to as "ionic wind."
Since the discharge electrode 30 is located on 5 the left of centerline
A in the enbodinent, the ionic wind flows fromthe di schargeﬁyd\dﬂﬂo@ﬂﬂﬁo
toward each counter electrode 31 in a direction inclined rightward as
viewed in FIG 1. The ionic wnd establjshes a f |ow of air as shown by
arrow Bin FIG 1 in the duct 26. As a result, cold air in the cold 10
storage conpartnment 3 flows through the | eft opening 26a into the duct 26.
The cold air f lows in the direction of arrow B, thereafter exiting the

duct 26 t hr BAGRCPHES r IRFIRCCEAERE APl the P UHET ResC35298R B LEd thi the be

referred to_as. an,"entrance" nd an "exit" _respectively. The Jocation of
the di schar JectbabrlePBRes 30 TAF.FTonsiy pratebinearied or ndsditel oo
so that a Inb@@’cﬁie@'h’{fo A 1S Q:%KJ\P%%Q' glécﬁggdgszgg §§Cr%fefﬁé'§ego'§st he

-duct 26 when the DC high potenti al -4.5kVis a | ed between the

di scharge eleghigd@id. BngihBe €RendBicilfd ARt rdbe @0 tiBe1otaeéahend,
t he photocatal yst nodule 28 conprises 20 a plurality of generally

Wi r e- shapedttestéatit gef ehectemwidasl iz Aradethe ombomigedran, thaoignid windt er

el ectrodes 33 and two generally plate -shaped photocatalys t f Ilters 3 4.
Thedi schar gélowkedmonddsie 31isaiangeerekeeinades0 33 owaddp rsait aceuyker
filters 34 all extend across the direction_in which the cold air flows. 25
The di schar §&SEFERE? Gdein fodirectdoniged iradriditvakthaprelenshia FIG.

el ectrodes 33 sandwi ch the %i scharge el ectrodes §2 S0 as to be |ocated at
an upstreani $i csilg“?mjtoﬁ’lfe‘gblé testct(? ke & %i?wo‘? %k A E8°YBAPEi H"MNd a

downstream gi g Pfg €% 10260 Al Y8 MYs200%sult, cold air in the cold

10 storage compartment 3 flows through the left opening 26a into

the duct 26.7 The coid air flows in the direction of arrow B,

thereafter exiting the duct 25 through the right opening 26b.

The openings 26a and 26b will be referred to as an "entrance”

and an "exit"” respectively. ‘The locétion of the discharge

15 electrode 30 relative to the counter electrodes 31 is set so that

a flow of air ranging between 0.1 and 0.2 m/sec is caused in the

duct 26 when the DC high potential of -4.5 kV is applied between

the discharge electrode 30 aﬁd the counter electrodes 31.

On the other hand, the photocatalyst module 28 comprises

20 a pluralitj of generally wire-shaped discharge electrodes 32

made from tungsten, two grid counter electrodes 33 and two

" generally plate-shaped photocatalyst filters 34. The discharge

electrodes 32, counter electrodes 33 and photocatalyst filters

34 all extend across the direction in which the dold air flows.

25 The discharge electrodes 32 are arranged in a row, and the counter

electrodes 33 sandwich the discharge electrodes 32 so as to be

located at an upstream side with respect to the cold air or

entrance 26a side and a downstream side or exit 26b side



10 respectively. The photocatalyst filters 34 are di sposed between

di scharge el ectrodes 32 and the counter electrodes 33. Each gftocatalyst
filter 34 includes a porous base nade of ceram c (al um na orf IMA¥2@Q§
exanple) and is forned by applying a photocatalyst material such as
titaniumoxide to a surface of the base. The photocatalyst material is
then dried or fired to be fixed to the surface of the base. The upstream
counter electrode 33 confronts the DC di scharge nmechani sm 27. The counter
el ectrodes 33 are at the ground potential, and, for exanple, a positive
pul sed DC high voltage of +10 kV is applied to the discharge el ectrodes 32.
As a result, an electric discharge occurﬂ bet ween the di scharge el ectrodes
32 and the counter electrodes 33 such t gt ultraviolet rays having a
wavel ength not nore than 380 nm are produced. Accordingly, the discharge
el ectrodes 32 serve as ultraviolet ray producing discharge neans. The
ozone deconposing catalyst filter 29 conprises a core which nmay be a

ceram iﬁg&% ﬁfﬁo%. | ! : by
form nge rre?g?m?gg oney%gﬁgsfﬁ?%%ﬁtgggﬁ)égg’%ggéﬁ Sgggﬁal%a@%g a#gg gr

pl at e, 32rahcatheatminjerteléctrantbs 83.t Eachphetodatalpst filler 3dddoiodds bqumbbebagé t h
ion when the DC potential L of -4.5 kV.is applied tq the dischar el ectrode
30 of q)@fd?%rgﬁﬁ? g(@\%'@ﬁaﬁf Sicer o5 @)ﬁaﬁgleg!%qc{ r$ c*%esm@éha)‘ gﬁgqqﬂnga%sed.
Fur t hephoRafflydts npdteRalPsREHCES HiRMRIMChbxide! fo | e Dasel Orh@ge of

Wg nSl¥ﬁ§(ﬁ'—2 d
+10 kV'is applied to the discharge electrodes 32 of the photocatal yst
nmodul ephetocatadystdanaigrial istthen tifiedi rdired de bedixedrio $he 2dface bbtiechass.y $he

nodul e 28, _and ozone deconposin atalyst filter 29 copstitu deodori zi ng
Toans. UBRTERR BN SRREB0ss St R 08 nrs Pk HPoBRNSIE i schar ge
el ectrodes 32 and counter electrodes 33 of the photocatal yst nodul e 28

constitute _ozone producing di scharge neans in the enbodi nent.
The counter electrodes 33 are at the ground potential, and, for example, a

positive pulsed DC high voltage of +10 kV is applied to the discharge electrodes 32.
As a result, an electric discharge occurs between the discharge electrodes 32 and the
counter electrodes 33 such that ultraviolet rays having a wavelength not more than

380 nm are produced. Accordingly, the discharge electrodes 32 serve as ultraviolet

ray producing discharge means. The ozone decomposing catalyst filter 29 comprises
a core which may be a ceramic honeycomb containing manganese oxide as a base
or may be made by forming a metaliic honeycomb into the shape of a generally

rectangular plate, and a catalyst fixed to the core.

Ozone is produced together with ion when the DC potential of -4.5 kV is
applied to the discharge electrode 30 of the DC discharge mechanism 27 so that
electric discharge is caused. Further, ozone is also produced together with ion when
the DC ' voltage of +10 kV is applied to the discharge electrodes 32 of the
photocatalyst module 28. Accordingly, the DC discharge mechanism 27,
photocatalyst module 28 and ozone decomposing catalyst filter 29 constitute

deodorizing means, and the DC



FIG 4 shows an electrical arrangenent of the refrigerator. 5 A control

device 35 conprises a mcroconputer (not shown). A first te r
sensor 36 is provided for detecting a tenperature in the coﬂpﬁﬁmwgﬁ

conpartnment 3. A second tenperature sensor 37 is provided for detecting a
tenperature in the freezing conpartnmentiy4. A first evaporator tenperature
10 sensor 38 is provided for detecting a surface tenperature of the first
evaporator 11. A second evaporator tenperature sensor 39 is provided for

detecting a yuctaceel HERRLALURS 291 b SECONMLIRARD! B Qe ddaedt 44 T shadoo!

switch 40 is provi ecting an open or state of t or 3a

of the col d &fetadCelocGVRY BIEIE tRe phSES®hIGRAA meWuiEe R &ohstRtaveded f
or detecting an open or closed state of the door 6a of the vegetable

conpart ment ozeneAblro@ficihgs@i Seismtdes nidathss Wint ¢hes ellbotiamdidtare connected to
the control device 35. Each tenperature sensor 36 to 39 conprises a

t herm stor del i ViE¥Gng¢ shoiganleldritoticdad sonaegereeh 0Lt thareskiggeatpgnal by
the control device 35 to be supplied into the mcroconputer. The control
devi ce 3B i Acrcqaésod REXAce ot MPTRTISSS: &t PORTOEOMPYEST piRRYr AR Tdr the

refrigerator_.and controls a drive circuit, 42 further controlli t he
conpressor HOTSr FFURRFIHSe RBPBPT 25%318n le?ewﬁi}éi 3%81r teqtyms s

del i ver ed b%e&%ﬁﬁkgﬁ%raﬁa”rﬁh%;%piﬁrsst%@:a 33?19;? w9 50 the %{2@6&8'

program The ¢ déevi cé urther control's” a I rst Fligh_v tage
appl yi ng seglgl araﬂvaréosigﬂm]y 318 Npedlid8a Doy Ud At iy heefpeehpnse

el ectrode 18 Y 2005

in the freezing compartment 4. A first evaporator temperature
10 sensor 38 is provided for detecting a surface temperature of the
first evaporator 11. A second evaporator temperature sensor 39
is provided for detecting a surface temperature of the second
evaporator 17. A first door switch 40 is provided for detecting
an open or closed state of the door 3a of the cold storage
15 compartment 3. A second door switch 41 is provided for detecting
an open or closed state of the door 6a of the vegetable compartment
6. All of these sensors and switches 36 to 41 are connected to
the control device 35. Each temperature sensor 36 to 39
comprises a thermistor delivering a signai which is converted
20 to a voltage signal b? the control device 35 to be supplied into

the microcomputer.
The control device 35 includes a ROM storing an operation
control program for the refrigerator and controls a drive circuit
42 further controlling the compresser motor 20 and valve motor
25 23 on the basis of the signals delivered by the temperature
sensors 36 to‘39 according to the control program. The control
device 35 further controls a £irst high voltage applying section

43 to apply the negative DC voltage to the discharge electrode



30 of the DC discharge nechanism 27. The control device 35 still further
controls a second high voltage applying section 44 to apply the positive

pul sed DC voltage to the discharge el ectrodes 32 of the photo
nodul e 28. 5 The operation of the deodorizer 9 will now be desgﬁ?aﬁﬁatzanén

the high voltage is applied to the discharge el ectrode 30 of the discharge
mechani sm 27 and. the di scharge el ectrodes 32 of the photocatal yst
nodul e. 28, a high voltage discharge is caused between the discharge

el ectrode 3Q.an h unter el ectrodes 31, whereupon an iqQnic wnd is
caused and G9ci th8 bsf SiRkEarsagechanign 1. Jtpe Sl Perfos BB 1M 8 T
est abl i shed gl , e | lys ; ' used
to flow f ror%lugft hggcgﬁig?%fgggggﬁ%aé%%ﬁ%{%sﬁ(ﬁgﬁ %‘ﬁ‘%ﬁ??%@é%ﬁ@i nto
the duct 2@pph9agid posibevdpudssahnt 9;81@8%561{6 §Hb 201 scHif getb fle @t Fodds

havi ng reacheg t he di scharge nmechanism 27 is mxed with the ozone
produced by3tkhefhtné pmwdtegetadiysthabgelef kew ng to the photocatal yst
nodul e 28. In the photocatal yst nodul e 28, ultraviolet rays produced by

t he hi gh5vol t agelhdi spleaagéoar ef | theydledalkimep % wd 1120ophbe odaserifgd fil ter
34 so that titaniumoxide is activated for progress of the photocatal yti-c

reacti on. CHRSBqtiemthiigh vRdtaaeris eppddsents, the H athangfonilactEede aithed in

(e o0 3 bl Sp b sthad BEEERNALR 27, SRE R S b LR el 541 2",
Phot OceL L VBl RS K AV HARY ol Uy 60 oSl g TURLLD 1 dRostene |
through theppRh@besatd Wi cRde! 81€8trode 30 and the counter electrodes
| 10 31, whereupon an ionic wind is caused and ozone is produced. As
a result, a flow of air in the arrow B is established in the duct
26, cold air confaining odor components is caused to flow from
the cold storage compartment 3 throﬁgh the entrance 26a into the
duct 26, reaching the DC discha:gé-mechaniSm 27. The cold air
15 having reached the DC discharge mechanism 27 is mixed with the
czone produced by the high voltage discharge, fléwing to the
photocatalet module 28. ' |
In the photocatalyst ﬁOdule 28, ultraviolet rays produced
by the high voltage discharge are irradiated' onto the
20 photocatalyst filter 34 so that titanium oxide is activated for
progress of the photocatalytic reaction. Consequently, fhe odor
components, such as ammonia, contained in the coldairis oxid‘ized
thereby to be decomposed. Furthermore, .the high voltage
discharge produces ozone as well as the ultraviolet rays in the
25 photocatalyst module 28. Accordingly, the cold air mixed with
the ozone in the DC discharge mechanism 27 is further mixed with
the ozone when passing through the photocatalytic module 28,

thereafter reaching the ozone decomposing catalyst f£ilter 29.



thereafter reaching the ozone deconposing catalyst filter 29. MAY 2005 13
In the ozone deconposing catalyst filter 29, the ozone is decagyosed and
r

active oxygen is produced. The odor conponents and the |ike a dﬁ@ﬂﬁg@ﬂsd
by the oxidation of the active oxygen. The cold air deodorized by the

deodorizer 9 is caused to flow 5 through4he exit 26b of the duct 26 into
the cold storage conpartnent 3. As described above, the deodorizer 9 of
t he enmbodi nent i ncludes the DC di scharge mechani sm 27 produci ng the ionic

wind by the high voltage. discharge. The jonic '{dc se hthe cold 10 air
' the ol d B oHiyeotHpaferRIROS D FREHTRE GLHieh Chr ot T30t 26,
As a result, S ffd cl b e he

cold air evéﬁkgﬁm?%gﬁT%%?Fgggg%b?gggeﬁﬁgi%E%P%%¥déxggﬁiP§EQ§§§?%%#§$?%WHch

the cold ai rati@t i kb =3¢ @ ESmpdIHOBPRhehd LRl td ot & @ﬁe_az&rm&@?an.&
Further, the DC 15 di scharge nechani sm 27 includes the di scharge el ectrode

30 and the TheurRbed eiecisdwitasizdl bihehdi debasgrzat ectisodausedi sol Hoat ed

at either one of both sides of the centerline A between the counter

el ectrodés Zhrofgbs,thei resd tt SO EI thhadyetm@éhdmtomtlie hexld astorgde
arrangenment, the size and an anount of noi se produced 20 can be reduced in
t he deodori ZMPagtgentcdnpared with the conventional construction in which

i schargo mocharf Sio7T B AR B (ASHPEEA e o oRheSBROLHRSH S yst

modul e 28, %%Md%sdh?é’ Iﬁér @fsc?ljlglcéé&g%hggism 27 producing the ionic wind

by the high voltage discharge. The iconic wind causes the cold
10 air in the cold storage compartment 3 to positively flow through
the duct 26. As a result, the odor components can efficiently
be eliminated from the cold air even in the refrigerator of the
direct expansion system in which the co‘ld‘ air is not circulated
through the cold storage compartment 3 Furthér, the DC
15 discharge mechanism 27 includes the discharge ele_ctrode 30 and
the counter electrodes 31. The discharge electrode 30 is located
at either one of both sides of the centerline A between the counter
electrodes 31. Thus, since the DC discharge mechanism 27 has
a simple arrangement, the size and an amount of noise produced
20 can be reduced in the deodorizer 9 as .compared with the -’
conventional construction in which a fan is provided for causing
cold air to flow into the duct 26.
The DC discharge mechanism 27 is disposed upstream relative
to the photocatalyst module 28, and the discharge electrode 30
25 . is disposed upstream relative to the centerline A between the
counter electrodes 3l. Accordingly, since the counter
electrodes 31 is located away from the photocatalyst module 28,

electric discharge can be prevented from being caused between




25.1s disposed upstreamrelative to the centerline A between the counter

el ectrodes 31. Accordingly, since the counter electrodes 31 thl esz
away fromthe photocatal yst nodule 28, electric discharge can eﬁ@?tv @d

from bei ng caused between 8 MAY 2005 14 the counter el ectrodes 31 of the
DC di scharge nechani sm 27 and the discharge el ectrodes 32 and counter

el ectrodes 33 of the photocatalyst nodule 28. Additionally, the counter
el ectrodes 31 of the DC di scharge mechani sm 27 and the counter el ectrodes

5 33 of the tﬁlb%%ﬁ%é{y teéﬁ%cy'&e% g%ﬂ@%%h%t D&h&i%% R 27 and

Consequently, electric discharge can be prevented from being caused

bet ween t he ﬂ@@i@bhﬁkﬁét £9886rdde¥h Iha then®seneiabdruliesays obet thays
are produced when the high voltage is applied to the discharge el ectrodes

30 and 32 ofpHdt®cat@lpPer dieiiiay g6 . necidEtioms21yanthe etwdsiratysttnodes e 28.
As a result, various odor, conponents are deconposed and elim nated such
t hat a hi gh Heofothe iy disthergearedwnicm 8Veand Fihe soumtes, elactredeng
fromthe conventional deodorizer using the adsorbent such as actijvated

char coal 3 t i @€ot? iPhatoradgdyshorotetfizBeatrs at the agipendeBPheRhat - of
d bent hem | sh ) I di ' Addj {1 Iy,
The ozone prSRREAReROLR DYoL HE DA DAtPy S o oRa o TS 5o e PR
phot ocat al y st JRAbEtweln! end SCAIMASC LI HLBAL42802aARCREPOSI NG Cal al yst

filter 29. I'S can prevent an excessive increase in the density of ozone
20 in the cold stgd a3RneOBRAr &1BAlvidbletheabs 8i6 hdditcd® Whdl $Re2High

conpri ses the wre-shaped

voltage is applied to the discharge electrodes 30 and 32 of the
10 DC discharge mechanism 27 and photocatalyst module 28. As a
result, various odor components are decomposed and eliminated
Such that a high deodorizing effect can be achieved. Furthermore,
differing from the conventional deodorizer using the adsorbent
such as activated charcoal, the deodorizer 9 does not require
15 a tiresome replacement of adsorbent and chemical replenishment,
providing convenience. Additionally, the ozone produced both
by the DC discharge mechanism 27 and by the photocatalyst module
28 .is decomposed by the ozone decomposing catalyst filter 29.
This can prevent an excessive increase in the density of ozone

20 in the cold storage compartment 3.
| The DC discharge mechanism 27 comprises the wire-shaped
discharge electrode 30 and the plate-shaped counter electrodes
31. This arrangement provides a larger space for the deodorizing
process in tile duct 26 as compared with conventional deodorizers
25 of the surface discharge type in which electric discharge is
'caused via an insulator. Further, the two electrodes 31 are
disposed at the opposite sides of the discharge electrode 30.

Accordingly, the deodorizing efficiency can be improved since



di scharge el ectrode 30 and the pl ate-shaped counter electrodes 31. This
arrangenent provides a | arger space for the deodorizing process in the
duct 26 as conpared with conventional deodorizers 25 of th

di scharge type in which electric discharge is caused via aH8HWé§f§HHH5
Further, the two electrodes 31 are disposed at the opposite sides of the
di scharge el ectrode 30. Accordingly, tR& deodorizing efficiency can be

i nproved since 18 MAY 2005 15 the deodorizer 9 can produce a | arger anount
of ionic wind as conpared with the arrangenent in which a counter

el ectrode i sheddspdseizat rR@Anspdedate tde argahangant et Lodec wimd hes nor e,
the photocatal yst filter 34 of the photocatal yst nodule 28 is 5 di sposed
bet ween t hecdinpahed gei g ddter edwgngement! ihevivigtinteecounltert edeetraede 8 a

result, the _non-directional ultraviolet rays produced by the high voltage
di schar ge béifRencd it gnschitfiget épéc@%%‘a}é%r%‘? AR tEOHSt-er FRTEREYRRER: 33

the 10 phot SESVRRGtotATats 8RR b v dit %ﬁl%éte@%%ﬂﬂfa"ﬁ'ﬂé%d3iad¥??%§g|y|y,
the phot pcaalystef i bigfedd GRS ggfggee&gr [9U8acEo52MLabARE AL

surface on I'tanr um oxi nsequently,

air can be pig¥epbedsfiPM bal ng rellieeckednBY nbeapbatesahal Voittivicle 84
even though the filter 15 is di sposed in the flow passage of the cold air.

FIG 6 illusaystpeedacedaasndhe figliveltagef disehatyebkit@gen the dhecisacgpnd

enbodi nent, the deodorizer 9 includes a plurality of, for exanple, two DC

di schar ge nethahredss 2¥32desgosetuniart kdectrodes 33 can efficiently be

irradiated onto the photocatalyst filter 34, whereby the

10 photocatalytic reaction can efficiently be performed.

Additionally, the photocatalyst filter 34 comprises the porous

ceramic base with the éurface on which titaniuin oxide is fixed.

Consequently, the flow.of cold air can bhe prevented from being

blocked by the photocatalyst filter 34 -even though the filter

15 is disposed in the flow passage of the cold air.

FIG. 6 illustrates a second embodiment of the invention.

In the second embodiment, the deodorizer. 9 includes-a plurality

of, for example, two DC discharge mechan;i.sms 27 disposed in the

duct 26. The DC discharge mechanism 27 serves as a discharge

20 unit and is disposed a}ox_}g th.e direction in which fhe- 'c:ol& air

flows. According to the second embodiment, an amount of ionic

wind produced is increased and accordin'gly, an."amount of cold

air flowing into the duct 26 is increaged. Consequently, the

deodorizing performance of the deodorizer can further be

25 improved. The other constfuction of the deodorizer in the second

embodiment is substantially the same as that of the deodorizer

in the first embodiment. Accordingly. thé same effect can be

achieved from the second embodiment as from the £irst embodiment.



duct 26. The DC di scharge nechani sm 27 serves as a discharge 20 unit and is
di sposed along the direction in which the cold air flows. @E rdj 50 t he
second enbodi nent, an anbunt-of ionic w nd produced is in& iiéﬂlgﬁﬂ
accordingly, an..amunt of cold air flowing into the duct 26 is increased.
Consequently, the deodorizing performance of the deodorizer can further be
25 inproved. The other construction of e deodorizer in the second

enbodi ment is substantially the sane as that of the deodorizer in the
first enbodi ment. Accordingly, the sane effect can be achieved fromthe
second enbodi nereiGs 7fidndtiaties 4 sthisdedbo@hhentl fMtYe 200entionkl Gn 7
illustrates a third enbodi nrent of the invention. In -the third enbodi nent,

t he DC di scHdwegthied eaticshin2nti nthe RS ddschlagogl keghanmisn &7 drgapes four
counter electrodes 31 juxtaposed_ perpendicularly to the direction in_which
Lhe col d ai PYITPEIAT At SORPEERELge LIECEPBREST SdeqtEpassd batREenTFl

d t } 31. The disch I d 30. I t ed
Che “Ter i oPREmBLRAFT Y E A R U LRE Lo e BocoHiaats T1ov8d! ai ng
the left ofRE": AL v 3 rdi ng
accor ai nf) y SRAREE-lecBdUP A deddld teiCen FRS GRRp1Ea' pabReseC =0

i ncreased. @ARRIHAA5!Y1. | e EO8R4FFd RO RATERIGCa A 1ldeRtdROEATLEET Ccan
further be -inproved. Mreover, the third enbodinent differs fromthe

second enbodiereniofi kheheknadribnéecasbetwethetRezeoahtéheeldetrdodégedlcan be
prevented. The other construction of the 15 deodorizer in the third
enbodi nent Recoumddngntpalthy tthd rdarmbmsiiment, an amount of ionic wind
produded is increased and accordingly, an amount of cold air
10 flowing into the duct 26 is increased. Consequently, the
deodorizing performance of the deodorizer can further be
improved. Moreover, the third embddiment differs from the
second embodiment in that anrincrease in the size of the
‘deodorizer can be prevented. The other constructipn of the
15 deodorizer in the third embodiment is substantially the same as
that of the deodorizer in the first embodiment. Accordingly,
the same effect can be achieved from the third embodiment as from
the first embodiment.
FIG. 8 iliustréfes a fourth embodiment of the invention.
20 In the fourth embpdi‘ir‘l‘ent .~the DC voltage applied to the discharge
electrode 30 is”v_ariable. More specifically, the control device
35 controls the high voltage applying section 43 to apply the
DC high voltage ranging between -4 and -6 kV to the discharge
electrode 30. Thus, the control device 35 and the high.voltage
25 applying section 43 constitute voltage changing means. In this
case, a sensor may be provided for detecting a density of odor
component such as ammonia in the cold storage compartment 3, and

the control device 35 may change the applied voltage according




that of the deodorizer in the first enbodi nment. Accordingly, the sane

ef fect can
enbodi nent .
the fourth

-4 and -6 k
and the hig

be achieved fromthe third enbodi nent as from the first

FIG 8 illustrates a fourth enbodi nent of the inventlon 20 In
enbodi ment, the DC voltage applied to the dischar hf 2Q§ﬁ

30 is variable. Mre specifically, the control device 35 control's't I gh
vol t age applying section 43 to apply thd7 DC hi gh voltage rangi ng between

V to the discharge electrode 30. Thus, the control device 35

h vol tage 25 applying section 43 constitute voltage changi ng

means. | n thRoSthéasdsula 5€NGOtedByod WAL Setsd Ol deheeiuegtaydestndey of
odor conponent such as ammonia in the cold storage conpartnent 3, and
control devitbe Bodvay zdhgge-fidmmaael ¢au beaihcage dazcorxiling 18 awanmegos 17

to the resu
deodori zi ng
conponent |

cold air caf°BPPREPEMT thfe @Yt &g er“ﬁgl%l%?

deodori zer

t he deodori
be achi eved ;f;
9 illustrat
embodi nent ,
28 and uses
Consequent |

10

15

|t of detection by the sensor. Consequently. since the
ofe PABFE nedfROTENT: Ha @h&ngeada%m%ﬁmywa&‘ﬁ%ﬁt- tBF ¥

n the col d, st orage .conpart nent the od onel the
r?glﬁi;[ﬁé'ﬁ S‘r(?‘ of ?%e

t he

izert Pﬁc{,ﬁg :}:hrgt”b()d' glt §d§ b?éxa”t ' %{hey f%ﬂ?‘tﬁagﬁbgé%ﬁm{ of

Efbo ceor di the sane e

ect can

es A si%ﬁﬁ: 12045 Pr &R FENLAS o%rt‘}f@ td@%d%b&%‘éreﬂp(?ﬂen?ﬁfst FI G

odinent of the invention. In 10 the fifth

chibeddResel i 28ko2disgnl, PHhedRAeBFehtt 8&n Wb eichdataklysiomodul e

only ozone to deconpose and elimnate the odor conponent.
‘thet lfoudebhdanbbakimeht as from the first embodiment.

FIG. 9 illustrates a £ifth embodiment of the invention. In
the fifth embodiment, the deodorizer 9 is not provided with the
photocatalyst module 28 and uses only ozone to decompose and
eliminate the odor component. Conseqguently, the deodorizer 9
can be rendered smaller in size in the fifth embodiment although
the deodorizing performance thereof is lower than that in the
first embodiment.

FIG. 10 illustrates a sixth embodiment of the invention.

In the sixth embodiment, the deodorizer 9 includes the DC

20

discharge mechanism 51 serving as the ionic wind producing means
and an active charcoal filter 52 serving as deodorizing means,

both of which are provided in the duct 26. The DC discharge

“mechanism 51 includes the discharge electrode 30 and the counter

25

electrodes as the DC discharge mechanism 27 in the first
embodiment. However, a positive DCvoltage of, for example, +4.5
kV is appliéd to the discharge electrode 30 in the sixth
embodiment. Upon application of the DC voltage to the‘discharge
electrode 30, the ionic wind is produced such that air flows in
the direction of arrow B in the duct 26. As a result, the cold

air in the cold storage compartment 3 flows through the en_tra_nce



can be rendered smaller in size in the fifth enbodi ment although the
deodori zing performance thereof is lower than that in the first

enbodinent. FIG 10 illustrates a sixth enbodi nent of the | ﬁp ?n 5

t he sixth enbodi ment, the deodorizer 9 includes the DC disc m@é nggg nism
51 serving as the ionic wind producing means and an active charcoal filter
52 serving as deodorizi ng neans, 20 bot H8f which are provided in the duct
26. - The DC di scharge mechani sm 51 i ncl udes t he di scharge el ectrode 30 and
the counter electrodes as the DC di scharge nmechanism 27 in the first

enbodi nent . 2devievigy the dposila .veTHE opdidtaigereaches the axiaigs ted elfaricokl | s

applied to the dlscharge el ectrode 30 in the sixth 25 enbodi ment. Upon
appl i cat i on fdftered et GFtl‘!?gféntgoP%ﬁ%e‘%ltQEHHQBé:heePEcﬂ:‘r%H@% me¢RAN I ¢

duct 2. ne o or oY PeeRingorEoush the 35t aiasl CPOFARB LCURHE fontine [
[ovs. thr oughie BLtance YAY,2005,1 48,2021 ot gt hondlich Z@hem&ﬁe{@e&'r

reaches the ac 2 af avi ng passed rough the

DC di schar genaeeBani £/ el s2NeRaPeasi o ddr L ddie1 agtd Yat eds char sl

filter 52, the odor component in the cold air is adsorbed by the activated
5 charcoal fthirb@ghS€he a8di £ swleodori zed cold air is discharged through
the exit 26b. In the sixth enbodi nent, the activated charcoal filter 52
needs to be replhcdiiebgiatnemmntingndn &beoadtinga el fadrameed Filtentar at ed.
However, the deodorizing performance can be inproved
needs to be replaced by a new one when adsorbing performance is
saturated. However, the deodorizing performance can be improved
10 in the deodorizer of the sixth embodiment as compared with the
conventional deodorizer‘ provided only with the activated
charcoal since the cold air is positively caused to flow into
the duct 26. Furthermore, the denéity of ozone produced by the
DC discharge mechanism 51 upon application of +4.5 kV to the
15 discharge electrode 30 is reduced to about one fifth of the
density of ozone produced by the DC discharge mechanism 27 in
the first embodiment. Accordingly, the density of ozone in the
cold storage compartment 3 can be prevented from being
excessively increased without provision of the ozone decomposing
20 catalyst.
~FIG. 11 illustrates a seventh embodiment of the invention.
The seventh embodiment differs from the sixth embodiment in that
the photocatalyst module 28 is disposed down the DC discharge
mechanism 51, instead of the activated charcoal filtexr 52. An
25 amount of ozone produced is small when the positive pulsed DC
voltage is applied between the discharge electrodes 32 and

counter electrodes 33 of +the photocatalyst module 28.

- Accordingly, the density of ozone . in the cold storage compartment



10 in the deodorizer of the sixth enbodi nent as conpared with the
conventional deodorizer provided only with the activated charcoal since
r is positively caused to flowinto the duct 26. 1 mgrgﬂnﬁ
the density of ozone produced by the DC discharge nechanlsn151 upon
application of +4.5 kV to the 15 discharge el ectrode 30 is reduced to about

the cold ai

one fifth of the

27 in the

storage conpartnent 3 can be prevented from bei ng

first enmbodi ment. Accordingly, the density of ozone in the
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illustrates a seventh enbodi nent of the invention.

density of ozone prod&Bed by the DC di scharge nechani sm

cold

excessively increased

The seventh enbodi nent
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di sposed down the DC di scharge nechanism 51, instead of the activated
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flowmn into the duct 26 1s OX|d|zed by the photocatal ytic action
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12 illustrates an eighth enbodi rent of the invention.

ai r having

10

15

20

25

applied to a freezer—refrigerator‘of the type in which cold air
is circulated .in the cold storage compartment 3. More
specifically, an atmosphére in each of the cold storage and
vegetable compartments 3 and 6 is refrigerated by the first
evaporator 61. A first evaporator chamber 63 is defined by a
partitioﬁ ﬁall 62 in the reaf of the végetable compartment 6.
A first fan 64 is provided in an upper interior of the chamber
63, A'cylindrical cold air discharge section 62a is provided
on an upper portion of the partition wall 62 so as to correspond
to the fan 64. The cold air discharge section 62a has a distal
end opening located in the upper case 8 disposed in the vegetable
compartment 6. The upper case 8 has a top to which a cover 8b
with a cold air discharge hole 8a is attached so as to be opened
and closed.

The first evaporator 61 is disposed in a lower interior of
the chamber 63, The partition wall 62 has a louver-like cold
air suction opening 65 fbrmed in the lower front thereof. A
generally L-shaped duct cover 66 forms a cold air duct 67 on the
rear and upper interiors of the cold storage compartment 3. The
duct cover 63 is formed with a plurality of cold air discharge

holes 66a.




In the eighth enbodi nent, the deodorizer of the invention is applied to a
freezer-refrigerator of the type in which cold air 1is circ t '

cold storage conpartnment 3. More 10 specifically, an atnospﬁLﬁeﬁﬂNygammgof
the cold storage and vegetable conpartnents 3 and 6 is refrigerated by the
first evaporator 61. A first evaporator chanber 63 is defined by a
partition wall 62 in the rear of the vedtable conpartnent 6. A first fan
64 is provided in an upper interior of the chanber 15 63. A cylindrical
cold air discharge section 62a is provided on an upper portion of the
partition wall 6th 3heasbde-cIWIAIpeEdcohstibetion, Ghe Faa 64l Us airiven

di scharge section 62a has a distal end opening |ocated in the upper case 8
di sposed -i whehe thegswoaplresseonpar tisedirigenTiie ugpdr s erefREgeatigg t o
which a cover 8b 20 with a cold air discharge hole 8a is attached so as to

be. opened 2RETELESR EOrTHRE (GG SEQEPSR AWWAFILMed tyP dsveEgorhed .| At
interior of _the ch er 63,. The partjtion | | . h a.louver-like cold
air suction®p ﬁaf%télfo’r‘hjé]&e Fﬁagﬂﬁai:‘&ﬁ&ha\#&gﬁtgf%%é&cbaﬁ et 1y L
- shaped.d C f. or ' yet er
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above-descri bed construction, the fan 64 is driven when the conpressor 19
IS driven s@ ftlwés tincoudt thgebatlidig dDpshatdoRoleBal f1et calspastedbigreen
conpartnment 3 is executed. Part :
the upper case 8 and the partition plate 5. Thereafter, part
of the cold air flows into the lower case 7, whereas the other
10 part of the céld' air flows along the front and the underside of
the lower case 7 and thereafter, :i..s returned in to thé evaporator
chamber 63 through the cold air suction opening 65.
'On the other hand, the remaindexr of cold air in the evaporator
‘chamber 63 flows upward through the cold air duct 67 as shown
15 by arrow in FIG. 12, being discharged through the cold air
discharge holes 66a and an upper end of the _duct 67 into the cold
storage cdmpartment 3. After flowing between the chilling case
10 and the partitién plate 5, the cold air further flows through
the entrance 26a into the duct 26 of the deodorizer 9.. Thus,
20 the deodorizer 9 is disposed in a ceold air circulation passage
so that the coid air can efficiently be supblied into the duct
26 by use of the flow of cold air circulated in the cold storage
compartment 3 in addition to the ionic Wind produced in the DC
discharge mechanism 27. Furthermore, even when the fan 64 is
25 turned off such that the cold air is not circulatéd in the cold
storage compartment 3, the cold air in the cold storage
compartment 3 can positively be caused to f£low into the duct 26

by the ionic wind produced by the DC discharge mechanism 27.



of the cold air in the evaporator chanber 63 is discharged through 5 the
cold air discharge opening 62a into the upper case 8 as shown by arrow in
FIG 12. The cold air discharged into the upper case 8 f 'bﬁﬁhng t he
cold air discharge hole 8a into a space between the upper case he
partition plate 5. Thereafter, part of the cold air flows into the |ower
case 7, whereas the other 10 part of thélcold air flows along the front and
t he underside of the |lower case 7 and thereafter, i's returned in to the
evaporator chanber 63 through the cold air suction opening 65. On the

ot her hand, the Ircrnmodéfief faim, aditter dne efapbeatountehambectb@idd ows
upward through the cold air duct 67 as showmm 15 by arrowin FIG 12, being
di schar ged 8hrwvaghbe Ipradidedai rWkien odrdlycdvwitesr edgchnddan3ipperfermedf the

duct 67 into the cold storage conpartnent 3. After f Iomnng bet ween t he
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even when the fan 64 is 25 turned off such that the cold air is not

circul ated be aheacmimhs podeageatonphd tire clhse,ha cebhdtave fortdeacid d
storage conpartnent 3 can positively be caused to flow into the duct 26
by the ioni betiaen groadpredudsd tye tBDE dii ssiieargge erechueds My thepyopmos: 21

electrodes 31, the produced ionic wind flows in the direction
10 opposite arrow B. Accordingly, the ozone decomposing catalyst
filter 29, photocatalyst module 28 and DC discharge mechanism
26 are preferably disposed in this order as viewed in FIG. 1.
-In each of the sixth and seventh-embodimenfs, the DC
discharge mechanism 51 may be disposed down the deodorizing means
15 (the activated charcoal filter 52, photocatalyst module 28).
Since the DC discharge mechanism 51 serves as the blowing means,
the same effect can be achieved even when the DC discharge
mechanism is disposed up or down the deodorizing means. Further,
negative voltage may be applied to . the discharge electrodes 32
20 of the photocatalyst module 28. In this case, the deodorizing
efficiency of ozone can be improved since an amount of czone
produced is increased. Additionally, the deodorizer may be
applied to a closed space other than the refrigerator, for example,
‘a shoe box, closet, toilet, locker room, etc.
25 The foregoing description and drawings are merely
illustrative of the principles of the presenf inventicn and are
not to be construed in a limiting sense. Various changes and

modifications will become apparent to those of ordinary skill



In a nodified form either one of the counter electrodes 31 nmay be

provi ded. When each counter electrode 31 is fornmed into su g a shape as
not to block the flow of air, such as the shape of a gridﬁ MA\éf h
counter electrode 31 nay be disposed 5 up or down the di'scharge el ectrode
30 across the direction in which cold air f lows. Further, the counter

el ectrodes 31 may be at a minus potent2d3l. In this case, a reactive force
acts between lon produced by the discharge el ectrode and the counter

el ectrodes 31, the produced ionic wind flows in the direction 10 opposite
arrow B. Acaartheghy,. tAla sdonehignrpastmgpiatiddatdions’ arbesedPto fall -
phot ocat al yst nodul e 28 and DC di scharge nmechanism 26 are preferably

di sposed i nwihhinoterseapeyiodnwddtel AnFeGtidn ha defhnefi bhietkexappemded
sevent h enbodi ments, the DC discharge nmechanism 51 nmay be di sposed down

t he deodori SL@gMAeans 15 (the activated charcoal filter 52, photocatal yst
nodul e 28). Since the DC di scharge nechani sm 51 serves as the bl ow ng
nmeans, ‘the sanme effect can be achi eved even when the DC di scharge

mechani smis di sposed up or down the deodorizing neans. Further, negative
vol tage may be applied to the discharge el ectrodes 32 20 of the

phot ocat al yst nodule 28. In this case, the deodorizing efficiency of ozone
can be inproved since an amount of ozone produced is increased.

Addi tionally, the deodorizer may be applied to a closed space other than
the refrigerator, f or exanple, a shoe box, closet, toilet, |ocker room
etc. 25 The foregoing description and drawings are nerely illustrative of
the principles of the present invention and are not to be construed In a
limting sense. Various changes and



nodi fications will becone apparent to those of ordinary skill MAY 2005 22
in the art. Al such changes and nodifications are seen to fall wthin the

scope of the invention as defined by the appended clains. 81 Y
CLAIMS 1. A deodorizer conprising: deodorizing neans for eli ml\@\;Mﬁ@ﬁ?Gﬁ

odor conmponent from an atnosphere, the deodorizing neans including a

phot ocat al yst nodule including ultraviolet ray generation di scharge neans
for generating wultraviolet rays due to high voltage discharge and a
photocatal yst filter deconposing an &dor conponent and a del eterious
substance contained in the gas when the ultraviolet rays generated by the
deodori zing neans are irradiated onto the photocatalyst filter, the

phot ocatal yst filter including a porGLAIM®ase conprising ceranic and

phot ocat al yst grains fixed on a surface of the base, the ultraviolet ray
generation discharge neans including an wultraviolet ray generation

di scharge el e : raviolet ray generation counter electrode
di spose1(j opbcgglé(%e tgf‘gggﬁﬁgt er with the photocatalyst filters being

i nt er posed higodeeringhemesns atwrol eiminalng geneodbr ocodipeokat girorl ean r ode and
mans heUPRGPEBoune:  PeteTaRe RIS TaIGURG G ePRSRERIR BALber abl o o
cause hijghodiht a@gadiofthaage Jenerain t BiscRAREUC edhs' ORJrC Yemtatign hi gh DC
voltage is applied between the counter
ultraviolet rays due to high voltage discharge and a photocatalyst filter
decomposing an odor component and a deleterious substance contained in the
gas when the uitraviolet rays generated by the deodorizing means are
irradiated onto the photocatalyst filter, the photocatalyst filter including a porous
base comprising ceramic and photocatalyst grains fixed on a surface of the
base, the ultraviolet ray generation discharge means including an
ultraviolet ray generation discharge electrode and an ultraviolet ray
generation counter electrode disposed opposite to each other with  the
photocatalyst filiers being interposed between the ultraviolet ray
generation discharge electrode and the ultraviolet ray generation counter
electrode; and
ionic wind producing means having a counter electrode and a
discharge electrode and operable to cause high-voltage discharge thereby to
produce an ionic wind when high DC voltage is applied between the counter
electrode and the discharge electrode,
wherein, the ultraviolet ray generation counter electrode confronts the
. ionic wind producing means, and
wherein the ultraviolet ray generation counter electrode and the
counter electrode of the ionic wind producing means are each at a ground

potential.

2. A deodorizer comprising;



el ectrode and the discharge el ectrode, wherein, the ultraviolet ray
generation counter electrode confronts the ionic wnd produci ng neans, and
wherein the ultraviolet ray generation counter el ectrode and4t

el ectrode of the ionic wind produci ng neans are each at a gr Jﬂgﬂﬁﬁogmﬁﬁ?
potential. 2. A deodorizer conprising; MAY 2005 24 a duct having therein a
fl ow passage through which a gas flows; deodorizing neans provided in the
duct for elimnating an odor conponent from an atnosphere; and ionic w nd
produci ng nmeans provided in the duct and conprising a discharge unit
including at | east two generally plate-shaped counter el ectrodes disposed
opposi te each ot her perpendicularlfmto a direction in which the gas flows
and a generally w re-shaped di scharge el ectrode di sposed between the
counter electrodes so as to extend in parallel with the counter el ectrodes
and per pendacukchhbying éherein alfloeqiassage throbightwhible agges fidvesys, the ionic

wi nd producin means causi ng hi.gh-vql tage di scharge thereby to, produce an
i oni ¢ wi nd \Aﬂ%?fjorfﬁ'% e 8’5% (?‘?% aBdpl @dgﬂgt ﬂ?ée%"mﬁ@t'es 9| ect r odes

and t hecghhpshérmtdromAreathidifferai@gei n each counter el ectrode has both ends
along the direction in which the gas flows and the discharge electrode is

| ocated at either one of both sides relative to a center between the ends
of each counter. el ectrode. .3. A deodorizer, acgording to,claim2, wherein
the deodori zi"ﬁ@cn’é’m RS %W%@%smﬁan%tﬂ%'ggfjawgﬁen% I 3"? n%‘?rUBfi'ﬂBQ_ a
ul travi ofiethdrg¥ ERNRERIdIM aflic3SNAIE GeRBANG HISfe-sIRRRT 8burter Hidchiddbg! et rays
due to high voltage discharge and a photocatal yst filter

disposed opposite each other perpendicularly to a direction in which the gas

flows and a generally wire-shaped discharge electrode disposed between the

counter electrodes so as to extend in parallel with the counter electrodes and

perpendicularly to the direction in which the gas flows, the ionic wind producing

means causing high-voltage discharge thereby to produce an ionic wind when

high DC voltage is applied between the counter electrodes and the discharge

electrode,

wherein each counter electrode has both ends along the direction in which
the gas flows and the discharge electrode is located at either one of both sides

relative to a center between the ends of each counter electrode.

3. A deodorizer according to claim 2, wherein the deodorizing means includes a
photocatalyst module including ultraviolet ray generation discharge means for
generating ultraviolet rays due to high voltage discharge and a photocatalyst filter
decomposing an odor component and a deleterious substance contained in the gas
when the ultraviolet rays generated by the deodorizing means are irradiated onto the

photocatalyst filter.



deconposi ng an odor conponent and a del eterious substance contained in the
gas when the ultraviolet rays generated by the deodorizing neans are
irradiated onto the photocatalyst filter. 18 MAY 2005 25 4. Q;iﬁodorizer
according to claima3, wherein the photocatalyst filter includé AYo2805
base conprising ceram ¢ and photcatal yst grains fixed on a surface of the
base, wherein the ultraviolet ray generation di scharge neans includes an
ultraviolet ray generation discharge electrode and an ultraviolet ray
generation counter el ectrode disposed opposite to each other with the
phot ocatal yst filters being interposed etween the ultraviolet ray
~generation discharge el ectrode and the traviolet ray generation counter
el ectrode, wherein the ultraviolet ray generation counter el ectrode
confronts the ionic wind produci ng neans, and wherein the ultraviolet ray
gener at ffon Acératiosizer [ageondode taadairh 8, svheareisr thel pbotosatalyst fillee inoleidesva nd

roduci ar ch at _a.ground tenti,al. .5 ~A deodaorizer accgrdin
Po ol at (U8 Bl cpme G Sl AL PoRB Ry Coraind AR ArLR GRealfE e’
t hr oughbaée,cltherefiithd luRiciedrACc generadan i diScHdige FREAY intlitibs BANMraNdet t he
ionic w nd produci ng neans, wherein the counter electrode has a centerline

passi ngrdy @enfration Hiscearga lesireds padtan Wtravigietday genreratiopriaimtenrrieglsedd | ows

ot or | (SEOSE YARSIGOH R bhoraRRh"Te rrlntBanahandts, 1 hffRodd "

pr oduci bgtwezanshe witrgridletsay glireehtiorgelisuhiaige redécteideg apdpthie ultfavisieeray | y
pl at e- sharﬁ)ed ccounter el ectrodes d{ﬂ?ﬁﬂosed opposi te each ot her
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5. A deodorizer according to claim 1, further comprising a duct having therein a flow
passage through which a gas flows and accommodating the deodorizing means and
the ionic wind producing means, wherein the counter electrode has a centerline
passing a center thereof with réspect to a direction in which the gas flows and the

discharge electrode is located at either one of both sides of the centerline.

6. A deodorizer according to claim 5, wherein the ionic wind producing means
comprises a discharge unit including a pair of generally plate-shaped counter
electrodes disposed opposite each other perpendicularly to a direction in which the
gas flows and a generally wire-shaped discharge electrode disposed between the
counter electrodes so as to extend in parallel with the counter electrodes and

perpendicularly to the direction in which the gas flows.

7. A deodorizer according to claim 5 or 6 wherein the ionic wind producing means
includes three or more generally plate-shaped counter electrodes disposed in parallel

with one another perpendicuiarly to the direction in which the gas flows and a



includes three or nore generally plate-shaped counter el ectrodes disposed
in parallel wth one another perpendicularly to the direction in which the
gas flows and a MAY 2005 26 plurality of generally mﬁre-shafzﬂaflscharge
el ectrodes between the two counter el ectrodes opposed to ea as
to extend in parallel with the counter el ectrodes perpendicularly to t
direction in which the gas flows. 8. A deodoriser according to any one of
the preceding clainms, wherein the ionic wind producing neans includes a
plurality of the discharge units serially disposed in the direction of the
gas flow. 9. A deodorizer substantially as herein described with reference
to the acconpanying drawings. 10. A refrigerator substantially as herein
described with reference to the acconpqﬂying dr awi ngs.

plurality of generally wire-shaped discharge electrodes between the two counter
electrodes opposed 1o each other so as to extend in parallel with the counter electrodes

perpendicularly to the direction in which the gas flows.

8. A deodoriser according to any one of the preceding claims, wherein the ionic wind
producing means includes a plurality of the discharge units serially disposed in the
direction of the gas flow.

9. A deodorizer substantially as herein described with reference to the

accompanying drawings.

10. A refrigerator substantially as herein described with reference to the

accompanying drawings.



