2 7 JUL 2005 1 REFRI GERATOR AND DEODORI ZER PRCDUCI NG OZONE BY

H GH VOLTAGE DI SCHARGE This invention relates to a refrigerator provided
with a deodorizer disposed in a circulation path for cold ai t
circulated cold air is deodorized. In conventional householﬁ‘iejgug

a platinumcatalyst is disposed near a defrosting heater so that odor
conponent contained in air is adsorbed. The heater is energized in a
defrosting operation so that the adsorbed odor conponent is thermally
deconposed, whereby the interior of thé'refrigerator i s deodori zed.
However, a deodorizer providing a higher deodorizing performance has been

cl i nated and mmy B HEBTAHCENAN R CEEIRIARS TTPRPoNS S o et
refrigerators have been provi gytHMH-FOLTRGEVDISOHARGE for a col d-storage
conpartment and a freezing conpartnent respectively. The humdity in the

col d-storage conpartnent is set to be higher using the two evaporators so
that an inprovenent is achieved in the preservati on of freshness of food.

However, i_ncreased i d-stora artnent,
odor  tends. 1> TEBIN LiPEH dhe SASTERE Ervdded uin T gordtRRalBrSTa Bl aw of

t he f oreigolation pathdornmldadic ssthatthd ero@stied @bldus is@eoddrikadi on of ozone has

been equi pped in refrigerators. However, odor conmponent cannot sonetinmes be
deconposed conpl etely even by the oxidation of ozone such that internediate
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providing a higher deodorizing performance has been required in order that an offensive

odor in the refrigerator may be eliminated and may be prevented from scenting other food.

Recent refrigerators have been provided with two evaporators for a cold-storage
compartment and a freezing compartment respectively. The humidity in the cold-storage
compartment is set to be higher using the two evaporators so that an improvement is
achieved in the preservation of freshness of food. However, when the humidity is
increased in the cold-storage compartment, odor tends to become stronger and bacteria

tend to increase.

In view of the foregoing circumstances, a deodorizer using oxidation of ozone has
been equipped in refrigerators. However, odor component cannot sometimes be
decomposed completely even by the oxidation of ozone such that intermediate products
are produced.



Since the fluorescent |anp contains nercury, consideration is necessary so
that environnmental |load is not increased when the refrigerator or

deodori zer is disposed of. Thus, the deodorizer enploying %%% JTJL 2005
phot ocat al yst entails a problemof handling the fluorescent lanp in the
case of disposition thereof. Therefore, in one aspect of the present
invention, there is provided a refrigerator wth a deodorizer which can
achi eve an inproved deodorizing function and which requires no special
handl i ng when di sposed of. According to ahot her aspect of the present
invention there is provided a refrigerator in which a deodorizer is

provi ded in gY&hé(j air circulation path for deodorizing an atnosphere in

the refriger MPffs odebayPPYsnt (’ﬁ)ﬁ’ﬁﬂ'izg‘i’ vy &PLetacatalvely FRE gxamplgy this is

produci ngacnmac @nwlrauiatm Ynltl%'\/%let rays$ obito E%&)cafaw ol LRER 4 fehafge and

a photocat ul e deconposi ng .an odor conponent and i njurious
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of the rfbrdsgentadmp irtthechse SlRAgIISItBRhESCE the ultraviolet rays can be
produced wi thout using a fluorescent |anp. Furthernore, ozone is also

produced by the high-voltage discharge. Accordingly, the odor conponent in

the refri ger'ﬂ{é?éfofé ith 'éﬁé @gﬁ%gg%gﬁégﬁﬁg?@ﬁg\té%ﬁoﬁxfhg IsOoPbed réereﬁ@%h"?;or
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is formedo sSbAghanbfmPHIMN Sisisesphere provides an antibacterial action
for food stglreed In tt@refr?@grator the freshness of the food can be

mai nt ai ned.
According to another aspect of the present invention there is provided a refrigerator

in which a deodorizer is provided in a cold air circulation path for deodorizing an
atmosphere in the refrigerator, the deodorizer comprising discharging means for
producing ozone and ultraviolet rays by means of high-voltage discharge and a
photocatalyst module for decomposing an odor component and injurious substance
contained in the atmosphere by means of photocatalyst.

According to the above-described construction, the ultraviolet rays aré produced by
the high-voltage discharge of the discharging means. Further, when subjected to the
uitraviolet rays, the photocatalyst module performs a photocatalytic reaction. As a result,
the odor component contained in the circulated cold air is decomposed by oxidation



The deodorizer may further conprise ozone deconposi ng neans for deconposing
t he ozone produced by the dischargi ng neans, and the ozone degco Si .
nmeans is disposed at a downstream side of at |east the dis%%i SREb ﬁ@ﬁ%
and the photocatal yst nodule with respect to a direction in which the cold
air flows. The ozone produced by the high voltage discharge is deconposed
by the ozone deconposing neans in the aforesaid construction.

Consequently, the ozonic concentration_can be prevented from an excessive

i ncrease and accordingly, the user can*be prevented from having a snell of
ozone when opening t he door of the refrigerator. Further, since

deconposj t ozone.t .nore active ox oxi dati on can
Fur ther  5ehPREY be(flatedhdntn oS seBUg I  Erirer dntip Gan o dRORRIOLE
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cold air_,inlet the ozone 2 7 JUL 2005 4 deconposing nmeans is

di sposedﬂ'l'cﬁ Stcr?gt 'a[ﬂpd air inlet of the heat exchanger. Wen ozone produced
by the deodorizer is circulated so as to pass through an evaporator, there

is a possibj t hat the evaporator and ing may adversely be affected.
Waen t he ozoiﬁ %‘@B'@nﬁ%eriﬁal?éei’r'i@%@@i’é%ﬁ'@ﬁ'@‘%ﬂeﬁﬁs%mf aceorpinplyi thef t he
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conpri se cogtrol nmeans for controlling deodori zer so that

di schar gPRYRRan anihastangl ardien derdeed F‘@fqdyﬂ\m'féfﬁfr@@@%lﬂ}e fl"%ShBWSCQfItB‘? edin the
refriger@imse mbpingd. r cul ation of cold air, the cold air containing an odor
conponent is caused to flowinto the deodori zer so that the cold air is
deodori zed. Consequently, the deodorization can be perforned nore

efficiently. The %@B@d‘r&bf‘&amﬂ%r @BMpHEE et dé&@m?bﬁﬁé HRAAS 1@k cbRPosin
phot ocaggl yst nodule is disposed bet ween the electrodes of the di sc%ar gi ng

means B CEOPR PrepMsRe bp!rtBE a[g}ng means, and the ozone decomposing means is
disposed at a downstream side of at least the discharging means and the photocatalyst

module with respect to a direction in which the cold air flows. The ozone produced by the
high voltage discharge is decomposed by the ozone decomposing means in the aforesaid
construction. Consequently, the ozonic concentration can be prevented from an excessive
increase and accordingly, the user can be prevented from having a smell of ozone when
opening the door of the refrigerator. Further, since decomposition of ozone tends to
produce more active oxygen, oxidation can further be facilitated and the deodorizing
efficiency can further be improved.

The refrigerator may further comprise a heat exchanger having a cold air inlet, and
the ozone



the discharging neans is efficiently irradiated onto the photocatal yst
nodul e, the photocatalytic reaction can be facilitated. According to

anot her aspect of the present invention, there is provided a ?d%qgg ggg5
which is detachably attached to a body of a refrigerator so aS to be

| ocated in a cold air circulation path for deodorizing an atnosphere in
the refrigerator, the deodorizer conprising discharging neans for
produci ng ozone and ultraviol et rays gy means of high- voltage discharge
and a photocatal yst nodul e for deconpdsi ng an odor conmponent and i njurious
substance contained in the atnosphere by means of photocatal yst. Wen the
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|nvent|on FIG 2 is a longitudinally sectional side view of the
refrigerato EL G i s nl arged view of a cpld ajr. . passage shown in
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si de vi esusefl ta fibivriato theldéoaonizeprsodh@tl thg cold air is deodorized. Consequently, the
deodorization can be performed more efficiently.

Discharging means may include two electrodes and the photocatalyst module is
disposed between the electrodes of the discharging means. Since the ozone produced by
the discharging means is efficiently irradiated onto the photocatalyst module, the
photocatalytic reaction can be facilitated.

According to another aspect of the present invention, there is provided a
deodorizer which is detachably attached to a body of a refrigerator so as to be located in a
cold air circulation path for deodorizing an atmosphere in the refrigerator, the deodorizer
comprising discharging means for producing ozone and ultraviolet rays by means of high-
voltage discharge and a photocatalyst module for decomposing an odor component and
injurious substance contained in the atmosphere by means of photocatalyst. When the
deodorizer is detached from the refrigerator body, substances resulting from
decomposition and adherent to portions of the deodorizer can easily be removed.

In one aspect, at least the discharging means of the deodorizer is



chanber of the refrigerator of a second enbodi nent in accordance with the
invention; FIG 8 is an enlarged longitudinally sectional side view of a

veget abl e conpartnent of the refrigerator of a third enbodl?@nUU pﬁ
accordance with the invention; FIGS. 9A and 9B are perspectiVe views of the

veget abl e conpartnent with a Iower case being elimnated, showing the 2 7
JUL 2005 6 states before and after attachnment of the deodori zer
respectively; FIG 10 is a viewsimlar to FIG 1, showi ng the refrigerator
of a fourth enbodi nent in accordance wth the invention; 5 FIG 11 is an
expl oded perspective view showing a spatial discharge rrechani smand a

phot ocat al yst (gBduI e; FIG_ 12 is a viewsimlar to FIG show ng the
refrigerah Y 3 hatieph SiRE diendsrdorizers cemaleirhe disrrefe frﬁ@ thﬂ\&@‘ﬁ@?"éﬁ” and

FIG 13 itfe @evdditesinby 88 dlﬁpoEb&iatlanySb@éMdmnri *m%, rr&ﬁ@ér%frahe&uér%ugf te Sixth
enbodi nent in, accordance with the invention. A first enbodi nent o
present PRIGHELLR akcpidapee w&%&q igxentiopiniay beprovidad dn aJettipesator which répes

Referri ngo{hg\féta deddblifing Rinclon. T ef ri gerator of the first embodi ment in
accordance with the invention is schematically shown. The refrigerator

conprises 15 a body 1 forned into the shape of a generally rectangul ar box

having a frontheneehiich wilihge H@efci"lb&?rrﬁér@g/ t?/qgé\’y &f bxarh9é "ith RYereA&SRMALI N9 an
out er casi nq%HZ and an jnner casing 3 an Iing a space between the

casi ngs RPEITRENMIBErawags: M WAIGhT oam 4. A horizontal partition plate 5 made
of a synthetigigesii| hSohditRhallP sketichal isRRelichaef Phebisizbn Mesvideasime 3.

The partition plate
refrigerator of a first embodiment in accordance with the present invention;

FIG. 2 is a longitudinally sectional side view of the refrigerator,;
FIG. 3 is an enlarged view of a cold air passage shown in FIG. 2;
FIG. 4 is a block diagram showing an electrical arrangement of the refrigerator;
FIG. 5 illustrates a refrigerating cycle employed in the refrigerator;
FIG. 6 is a graph showing the results of an experiment conducted by the inventors;
FIG. 7 is an enlarged longitudinally sectional side view of a first cold air producing
chamber of the refrigerator of a second embodiment in accordance with the
invention;
FIG. 8 is an enlarged longitudinally sectional side view of a vegetable compartment

of the refrigerator of a third embodiment in accordance with the invention;
FIGS. 9A and 9B are perspective views of the vegetable compartment with a lower

case being eliminated, showing the



defines a cold storage conpartnent 6 in an upper interior of the

refrigerator body 1. A first door 7 is hingedly nounted on fron - of
the cold storage conpartnent 6. The partition plate 5 has g%?ahﬁéépgﬁﬁﬁace

thereof a plurality .of protrusions (not 25_shown) on which a chilling case "
8 is placed. The chilling case 8 is forme® into the shape of a contai ner
havi ng upper and front openings. A cold air passage 9 is defined between
t he undersi deStafeg hedefnre | mptasefBerndathachppat f afe dhe hedgrdarizem
plate 27 J UL 2005 7 5. Alid 10 is provided for opening and closing a
front openi ngFeBeTHF N |ing case 8. A support plate 100 is fixed to the
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provided in the cold air passage 101 as shown ‘
constructi on difsdhia-gde ad@hanesmlandi bl phetodataniyeedmoaudet;ai | later. The
support plate 100 has a rear end open to a vegetable conpartnent 13

(st orage conpart neb&) .12Cbs @ view simidamses FIG.f 1 pwHawdmd hre am fif-isjearaagar
conpartnment 6 side through the cold air passage 101 and the deodorizer 11
into the 15%cgetddith embpdimapht in3acpokdancenyiitht thg pavention:pleade 12
is fixed to the inner face of the inner casing 3 so as to be spaced from
the partition plBt@- 33pkf swisresimider. tofdCGheht showiiing the pefitideargtor

| at e . . .
P 10 of a sixth embodiment in accordance with the invention.

VA first embodiment of the preéent inventionwill be described

with reference to FIGS. 1 to 6. Referring first to FIG. 2, a
refrigerator of the first embodiment in accordance with the
invention is schematically shown. The refrigerator comprises

15 a body 1 formed into the shape of a generally rectangular box
having a front opening. The refrigerator body 1 is formé.d by
assembling an outer casing 2 and an ipner casing 3 and filling

a space between the casings with a heat-insulating foam 4. A
horizontal partition plate 5 made of a synthetic resin is fixed

ZQ to an inner face of the inner casing 3. The partition plafe 5
defines a cold storage compartment 6 in an upper interior of the
refrigerator body 1. A first door 7 is hingedly mounted on a
front end of the cold storage compartment 6. The partition plate

5 has on an upper face thereof a plurality of protrusions (not

25 shown) on which a chilling case 8 is placed. The chilling case
8 is formed into the shape of a container having upper and front
openings. A cold air passage 9 is defined between the underside

of the chilling case 8 and the upper face of the partition plate



12 is fornmed by enclosing styrene foamin a casing made of a 20 synthetic
resin. The vegetable conpartnent 13 is thus defined betmee§ 5q$_ 2gg;
heat-insul ating partition plate 12 and the partition plateZ5! LQ~ i
veget abl e conpartnent 13 communicates with the cold storage conpartnment 6
via the deodorizer 11 located in the cold 7air passage 101. Thus the

veget abl e conpartnent 13 serves as 25 a part of the cold storage :
conpart ment 65. AZséidnd desoprddided fimuppeding and rdndsiang acfrohie opegeitmpl e
conpartment 13 so as to be slidable forward and rearward. A |l ower case 15

accommpdat ed oF% ntheechidddingbloasso®part ment 13 is forned into the shape of a

2 7J UL 2005 8 _container having an %gfer openi ng. An %gper case 16 is

nounted on the | BwEYPRAKE PLsten1H8 19 %taPt%gg}n% Cﬁfoﬁh’ﬁhq?dv\?éﬁf r

case except a_ front .end. The per_ c 16 | ornmed into. the _shape of a
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20 and 21 are nounted on a front end of the freezing conpartnent 19 so as
to be slidabltethwrerartheanshrtdatrivar bldippes anddthewsupbbeeziplgteade .22 apand
23 are disposed in the freezing 15 conpartnent 19. A nachi ne conpartnment 24
i s defined i flepdaniger paris @rohidedfin déearoldbaily pasgagecl Pt conishogn
C-OerreSS(]?B 25in FIG. 3. The construction of the deodorizer 11 will be
described in detail later. The support plate 100 has-a rear end
open to a vegetable compartment 13 (storage compartment). Cold
air is caused to flow from the dold storage compartment 6 side
through the cold air passage 101 and the deodorizer 11 into the
15 vegetable compartment 13.

A heat-insulating partition plate 12 is fixed to the inner
face of the inner casing 3 so as to be spaced £from the partition
plate 5 below the latter. The heat-insulating partition plate
12 is formed by enclosing styrene foam in a casing made of a

20 synthetic resin. The vegetable compartment 13 is thus defined -
between the heat-insulating partition plate 12 and the partition
plate 5. The vegetable compartment 13 éommunicates with the cold
storage compartment 6 via the deodorizer 11 located in the cold
air passage 101. Thus the vegetable compartment 13 serves as

25 a part of the cold storage compartment 6. A second door 14 is
mounted on a front end of the vegetable compartment 13 so as to

be slidable forward and rearward. A lower case 15 accommodated

in the vegetable compartment 13 is formed into the shape of a



constituting a refrigerating cycle is provided in the nmachine conpartnent
24. The conpressor 25 includes a conpressor notor 26 as a déiyefgigr%ﬁ.
The conpressor motor 26 is electrically 20 connected throughtéa df 2 5
circuit 27 to a control device 28 serving as control neans and voltage
changi ng means as shown in FIG 4. The cobtrol device 28 conprises a

m croconputer (not shown) as a main conponent and is provided in the
refrigerator copepiner Peving sompEssopeiingas An digshacgsecopéniagnounted
connected via a _condenser 29 constituting the refrigerating cycle to an

i nput port o &headeneE ¢areel3csasessAeOnwAlpAerpE uspeThEapeasehgares dioper 30
sel ectively opens a first ort or a second outgut port 2 7 JUL 2005
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connect ed to&mtqig'wm @fssa. second evaporator 34. The second evapor at or
34 has an exit connected to a suction opening of the conpressor 25. Wen
the first outputRepestrbigtbe pessageayalye 30£rce@RAY, cofbbirgfear!t 150 is
di scharged fromthe conpressor 25 is supplied into both of the first and
second evapordgfdned33nanded4innbie qeEsisags wad vas 300 bar Lbeatkds belsec ahd
out put port connected to an entrance of a second capillary tube 35. The
second capi | IP&Af -psalatings pATrtékiencanhete edl bet wedushe tire t fakezliog

first evil80rator 33 and . . -
compartment 19 is thermally isolated from the upper cold storage

compartment 6 and vegetable compartment 13. Upper and lower

doors 20 and 21 are mounted on a front end of the freezing

compartment 19 so as to be slidable forward and rearward. Upper

and lower freezing cases 22 and 23 are disposed in the freezing

15 compartment 19. A machine compartment 24 is defined in a lower

part of the refrigerator body 1. A reciprocating compressor 25

constituting a refrigerating cycle is provided in the machine

compartment 24. The compressor 25 includes a compressor motor

26 as a drive source. The compressor motor 26 is electrically

20 connected through a drive circuit 27 to a control device 28

serving as control means and voltagé changing means as shown in

. FIG. 4. The control device 28 comprises a microcomputer (not

shown) as a main component and is provided in the refrigerator
body 1.

25 The compressor 25 has a discharge opening connected via a

condenser 29 constituting the refrigerating cycle to an input

port of a passage valve 30 as shown in FIG. 5. The passage valve

30 selectively opens a first output port or a second output port



15 .the entrance of the second evaporator 34. \Wen the second output port
of the passage valve 30 is open, the refrigerant discharged f‘r?)?n mg 005
conpressor 25 is supplied only to the second evaporator 34. Retduriving Zgw
FIG 2 again, a first cold air producing chanber 20 36 is defined in the
rear of the vegetable conpartnent 13. The ?first evaporator 33 is
accommodated in the first cold air producing chanber 36. The first cold
air produci ngereHabbas3é ofiashea noyhaddor aadvenod el raitratdicac b&r g evalen ineg: o3
and a cold air suction opening 38. The cold air discharge opening 37 is

25 inserted iht d safeFdfpet) cadhelgalpegenernlily is shapedtedcrviaciies A3givies
fixed in the cold  storage conpartnment_ 6. The duct cover 39 is nade of a
synthetic r&&HhF%Hd HadPatheurentrql devddied 28-r Ghechargt eptrat fpmpaf 2
7 JUL 7nf~ to _the cold, st e conpar nt. 6. The duct coyer 39
constitutes ]tglegé’r?glﬁﬁngvf}gﬂg:{)oggscfi?ggﬁ? g&u‘@ta E‘1¥i1?fsgs§63?'g¥?5¥i ke, 32
rear wal k of | S| C n er .en pe t he
i nterior gf tthc;eggo ﬁggéggggdep%oﬁjﬁra;r_{?%e‘;r%ﬁ)oéaamﬁ §§I %ﬁesﬁp Bad g%ﬁﬁ{ﬁT c;[%eng
with the first; <6l ¢ f kN h i Lot i
provided in the fi rf@gﬁﬁg‘r?bprﬁgguﬁg&lgﬁ?ﬂ%ﬁé%‘%éa%%la%:honmﬁle%aéﬁ'?evio;f the

drive circuitsetbdd dVpdatdiol34 devinee stfhorfl fd¥Stof@fod334 bhaver) iekit
coupled with a rotational shaft of the first fan notor 42 so that cold air
i s circul at edobhedteduglo &heudoldwwiprmitauio€ vshencompakseoarolsf haiHen $thef an
43. A first fan unit 44 conprises the first fan notor 42 and the first

fan 43. The fiirst pakpuli pory ehdhehpaksage vaaperd oks 3pen, refrigerant

10 discharged frbm the compressor 25 is supplied into both of the
first and second evaporators 33 and 34. The passage valve 30
further has a second output port connected to an entrance of a
second capillary tube 35. The second capillary tube 35 has an
exit connected between the exit of the first evapoi'ator 33 and

15 the entrance of the second evaporator 34. When fhe second output
port of the passage valve 30 is open, the refrigerant dischargedl
from the compressor 25 is supplied only to the second evaporator
34.

Returning to FIG. 2 again, a first cold air producing chamber

20 36 is defined in the rear of the vegetable compartment 13. The
first evaporator 33 is accommodated in the first cold air
producing chamber 36. The first cold air producing chamber 36.
has a cylindrical cold air discharge opening 37 and a cold air
suction opening 38. The cold air discharge opening 37 is

25 inserted into the upper case 16.

A generally L-shaped duct cover 39 is fixed in the cold
storage compartment 6. The duct cover 39 is made of a synthetic

resin and has a plurality of cold air discharge holes 40 open



constitute a first cooling unit 45. Cold air circul ation passage for the
cold storage conpartnent 15 6 and vegetabl e conpartnent 13: Parg-gﬂéﬁgrﬁﬁhﬁ
the refrigerator is discharged fromthe first cold air producin harper’ "
36-through the cold air discharge opening 37 into the upper case 16 to be
di scharged in front of the upper case 16 #0hrough cold air flow hol es 46
formed in the 20 front end of the Iid 17. The cold air further flows
downwar d al dngthéedldontonigé kempartmenase. 1Thanduthedveans Waych sliang ddhe
underside of the | ower case, returned through the cold air suction opening
38 into the cobgnaralpydadudianpdkaiieaigfiudnitiis assveiatiivn withra aea r
is cooled by the first evaporator into cold air, 25 which cools an

at nosphere | WQ%#eEEPabP%eEdFﬂ)%FEM The fuet Airkaniar wppey enchepen st

cold air prodqu er 36_is dlschar ed through the cold air discharge
hol es 40 of t §%| gﬁFF°Hu8f Eﬁgaﬁﬂl@h% Lﬁﬂﬁ%a & ARy e tlowpr

hen fl 7 005, .11 h
Lh??llng cgge %ﬁ% é;gat% 9ﬁﬁnﬁp F §£E$ﬁgo pass%g%ﬁg?fﬁgfﬂ%fmﬁﬁa3Fhe -
cold air paSiaﬂﬁrs%%d %Qo!rh&‘z ?Eg@lﬁedcfﬁgﬁ{é ﬁ%{he%aﬁﬁh% tﬁé‘&gh@g

through the holes 46 in front o upper case

interior airchaawerdosael oahaBgehingid naRt apivEhei taVer 26286 tHE RRYbaen
rearward al ong the underside of the |lower case 15 to be returned through

the suction dpenceg288 iNMEarsbefdn Ut (Bdbderdiis poogledngithankeraifonkn
this case, the interior air is cooled by the first evaporator into cold
air, whi ch csbeftaaf 1thatfiosgthdem motbre 4€@0kd thmtagﬂhiaﬂpanmnenwcﬁlamddthe

atnDsphere
10 through the following route upon rotation of the first fan 43.

A first fan unit 44 compriseé the first fan motor 42 and the first

fan 43. The first fan unit 44 and the first evaporator 33

constitute a first cooling unit 45.

Cpld ailr circulation passage for the cold storage compartment

15 6 and vegetable compartment 13:

‘Part of air in the refrigerator is discharged from the first
cold air producing chamber 36 through the cold air discharge
opening 37 into the upper case 16 to be discharged in front of
the upper'case 16 through cold air flow holes 46 formed in the

20 front end of the 1id 17. The cold air further flows downward
along the front of the lower case 15 and then rearward along the
underside of the lower case, returned through the cold air suction
opening 38 into the cold air producing chamber 36. In this case,
the interior air is cooled by the first evaporator into cold air,

25 which cools an atmosphere in the vegetable compartment 13. The
remaining air in the first cold air producing chamber 36 is
discharged through the cold air discharge holes 40 of the cold

air duct 41 and the open upper end of the duct 41, then flowing



I n.the vegetable conmpartnent 13. Mre specifically, the deodorizer 52 is
di sposed at a return path side of the circulated cold air. second col d
ai r produci ng chanber 47 is provided in the 15 rear of the fﬁeéﬂfﬂg?ggg
conpartment 19. A cold air discharge opening 48 and a cold air suction
opening 49 are provided in upper and |owdl ends of the second cold air
produci ng chanber 47 respectively. The second evaporator 34 and a second
fan nmotor 50imsre thecoab®daie pdstddec 9SPEDoW ©0d i X1 P BadieNg .Chamderi 47.
20 The second fan notor 50 is connected through the drive circuit 27 to
the control dawider28loWsclsromidthandeddesi nanilledndi the caldhitimpiaage
shaft of the fan motor 50 so that the cold air is circulated through the
fol | owi ng rodt% &péa toe Megntalile kempasdaeats 43, sfiurphercbhewing thidudy

conprises th sec@gdé fan 25 notor 50 and the second fan 51. The second fan
unit 52 and t Snd bedBpdrandr ofs thehdmnak €ase ekdnd Twdieafd-ami tthes.

Col d airgir %Iati.on assage for the freezin onpartnent _6: Interior air

in the second cord YA 1&%%8‘5%@0‘8%‘5%@@%9“3 éh?l rophsot 15he Loyl I5asfed
t hrough t he | | £ 01 S ' [ he, freezin artnent. 19
and rgt ur nedci;3 h%gggﬁhtgﬁefgo dggﬁpggﬁlggi@ﬁe %‘g%%snbdﬁgofn%%et oy%gccoarls(f rcloﬁ d

air produci ngocharReurhéd tRrobdh %h‘éaéﬁctiﬁﬁ P PR 82 Lt b Tne0PL £6 % 1the

second evaporator 5 34 into cold air, which cools an atnosphere 1n the
freezing coepar piedtciflg BRERBELNGENOWIAOLRLS cdsel il bl Ande396Ndir is

tenperature sensors 54 and 55 are provided in the cold storage and
freezing cooled by the first evaporator into cold air, which cools an
10 atmosphere in the cold storage compartment 6 and.the atmosphere
in the vegetable compartment '13. More specifically, the
deodorizer 52 is disposed at a return path side of the circulafed
cold air.

A second cold air producing chamber 47 is provided in the
15 rear of the freezing compartment 19. A cold air discharge
opening 48 and a cold air suction opening 49 are provided in upper
and lower ends of the second cold air producing chamber 47
respectively. The second evaporator 34 and a second fan motor
50 are accommodated in the second cold air producing chamber 47.
20 The second fan motor 50 is connected through the drive circuit
27 to the control device 28. The second fan 51 is coupled with
a rotational shaft of the fan motor 50 so that the cold air is
circulated through the following route upon rotation of the
second fan 51. A second fan unit 52 comprises the second fan
25 motor 50 and the second fan 51. The second fan unit 52 and the

second evaporator 34 constitute a second cooling unit 53.
Cold air circulation passage for the freezing compartment 6:

Interior air in the second cold air producing chamber 47



conpartments 6 and 19 respectively. The tenperature sensors 54 10 and 55
conprise therm stors delivering tenperature signals Vr and g? ' tt ‘?@@Eage
| evel s according to tenperatures in the cold storage and fr z% :
conpartments 6 and 19, respectively. The _tenperature sensors 54 and 55 are
connected to the control device 28. A fir evaporat or tenperature sensor
56 and a second 15 evaporator tenperature sensor 57 are connected to the
control devit®drgchagged through thecontd @lapdiacbargenpeeming d8skntorihe 56
and 57 corrpriifse therm stors, nounted on the first and second evaporators 33

and 34 usi ng FiSRATEECPRBRTERSRA )Y and peturpedythroggh thegokthgisaipHgion
evaporator te qlr.zﬁt ur 52’8:50@1 56 and .57 ig deliver _tenperature signals Vre
and Vfe havi ncggjevo Sde FAF8 P EREPARNGOtY &4F t BERIVEHREr SRRRRET of 7 ¢ heln
first and se o] o . 34.. 1 ively, First and second
door sw tChggﬁ%OZC% \aé%g 51-8% %fr?%égplr%%d%diﬁ orgggg?‘ E&c%‘?n%h%ns%%%%@ﬁvacﬁo&sae%r

state of bhe 44 IsitkbEPCONS dASIch ool 14n’ SEABEPRYELY 1n 1R T LS

i ndi cative of the open or closed states o are supplie

‘control devi comphrtheamtcant.,rol device 28 includes an internal ROM on which

an operation control programis recorded. The control device 28 7 J UL
2005 13 control sRefercimpnewsar FIG! ar, st AadwdoshdeenpeddtudeGdi®drs
first and second fan notors 42 and 50 based on the tenperature signals Vr,
Vf, Vre and Vfe 28f m5Bhear¢ r progadedeciond thenpeokd useorsges onsd 54 ravec 15y

and the first and second evaporator tenperature 5 sensors 56 and 57,
wher eby a coGOMRGTLFEREE 6PNk 18 FresRarthiely FulhisetempREatBRe regneEns Sd 28

control s, 3 he 085 vgliag

:GL‘\se thermistors de.livering temperature signals Vr
and Vf with voltage levels according to temperatures in the cold
storage and freezing compartments 6 and 19, respectively. The
temperature sensors 54 and 55 are connected to the control device -
28. A first evaporator temperature sensor 56 and a second

15 evaporator temperatui:e sensor 57 are connected to the control
device 28. The first and second evaporator temperature sensors
56 and 57 comprise thermistors mounted on the first and second _
evaporators 33 and 34 using fixtures (not shown}, respectively.
The first and second evaporator temperature sensors 56 and 57

20 deliver temperature signals Vre and Vfe having voltage levels
according to surface temperatures of the first and seéond
evaporators 33 and 34, respectively. First and second door
switches 102 and 103 are provided for detecting an open or closed
state of the first and second doors 7 and 14 respectively. The

25 signals indicative of the open or closed states of the doors are
supplied to the control device 28.

The control device 28 includes an internal ROM on which an

operation control program is recorded. The control device 28



appl yi ng section (voltage changi ng neans) 70 so that a pulsed high voltage

at mnus several kilovolts is applied to the electrodes ofnthe o] jkzer
11. 10 Referring to FIG 1, a major part of the deodorizer Ei?rigﬁsﬁg&gf In

a rectangul ar cylindrical blow ng passage 71 are disposed a prefilter 72,
a space di scharge nechani sm (discharging ¥®eans) 73, two photocat al yst
nodul es 74 and an ozone deconposing catal yzer (ozone deconposi hg neans)

75. Cold air déntroldeheefdonpeeator motoause]d thef ralwéehhotgh 21| edda hans
inlet 7l1a into the blowi ng path 71 upon rotation of the first fan 43

di sposed i n therst ragxd selcgndi fapmuutiersngl X lramb 60 Bésedsoni Bwedtempefd Gird .
The cold air then passes through the aforesaid elenments so as to be
deodori zed. THed 8K 260 ¥spengd Vie| oewn Ihet fitpshland spgandhanpenature
71b into the cold air passage 101 as viewed in FIG 1. The prefilter 72 is
di sposed at tHEPSUphat A d2@ndahhefiuat ardFerPIhENaPerabof ditNReTRISITe
fromthe .cold air. e_s di.scharge nechanism 73 i s _di sposed next the
prefilter 72 ARt Oc"':osrr-pgri grelgag?plvﬁ}eéqeﬁpg %f 8 ﬁ@?a???rﬂnt?8psﬁ§p%%r]§%e out.

di scharge el ggfyf 7@11@%1‘1}%%2% ;H%Qﬂ:gn d ofR Johat Eﬂé‘nth%.rg{h-g}o dddes

77. The discharge el’ectrodes I Sposed in ONé "Tow SO as 1o exte

horizontal |y s18sihd RRclithiow SQOEQE e?&l}ax&g%ﬁg hdBn & PURG o BLIREE r@%ﬁﬁgegies

are di sposed before and behind the 005 14 discharge electro
76 with respecigh ovéeagk r ¢t mahusn sEvednl tRe160bUtal id | QG1is® @5 tihe
sandwi ch the discharge el ectrodes. Each counter electrode 77 has a nunber
of slits 77a etllechygideshioch thehdeodbdiaker 14 .caused to flow. A high voltage
of the n%gat ve Referring to FIG. 1, . j t of the deodori i
g . 1, a major part o e deodorizer 11 is
showh. In a rectangular cylindrical blowing passage 71 are
disposed a prefilter 72, a space discharge mechanism
(discharging means) 73, two photocatalyst modules 74 and an ozone
decomposing catalyzer {(ozone decomposing meaﬁs) 75. Cold air
15 in the refrigerator is caused to flow through a left-hand inlet
71a into the blowing path 71 upon rotation of the first fan 43
disposed in the first cold air producing chamber 36, as viewed
in FIG. 1. The cold air then passes through the aforesaid
elements so as to be deodorized. The deodorized cold air flows
20 through a right-hand _outlet 71b into the cold air passage 101
as viewed in FIG. 1. The prefilter 72 is disposed at the
uppermost stream of the blowing path 71 to remove dust from the
cold air. The space discharge mechanism 73 is disposed next the
prefilter 72 and comprises a plurality of generally wire-shaped
25 discharge electrodes 76 made from tungsten and two flat counter
electrodes 77. The discharge electrodes 76 are disposed in one

row so as to extend horizontally across the flowing cold air.

The two counter electrodes 77 are disposed before and behind the



5 polarity is applied across the discharge el ectrodes 76 and the counter

el ectrodes 77 so that ultraviolet rays each having a wavel eﬁzh iﬁt "
exceedi ng 380 nm and ozone are produced. Each phot ocat al yst ud 345@&5
provi-ded ‘between the discharge el ectrodes 76 and the counter el ectrodes
77. Each 10 photocatal yst nodul e 74 conprli4ses a base nade from a porous
ceram ¢ such as alumna or silica. A photocatalytic material such as
titani um oxi ditischans ieddctaodesur t acetwirddiedinse eAd dibestdoheth ehifdy ed
so as to be fixed to the surface of the base. The space discharge

mechani sm 73 ke dotldcaiblfians.asheas tip tsemdi5 dbl bhe nijipaidrgd dledimdes.
direction of arrowin FIG 1 together with the photocatal yst nodul es 74.
More speci fi 9 COURt8Eedgstaodgod? hafot mHEweY ofsskokm7da bhraugh pé il |
of the bl ow r}g}éatg 71 so as to correspond to a |ocation of the space

di schar ge GO 38T H&GUSES 480t 1Y ofehdgh vALtagacet dike magsdive
mechani sm.73 ne photocatalyst nodyles .74 both di sposed._in he bl owi ng
path 71 2}5 e tpzc{(l%r# 12‘3"[ lf‘sna?%je‘ll%(h raec&.qsﬁ%&e esharde %f%fgf?d?ﬁe7%p%}(£tti

of the refrigs 41| e-descr i . A j_r e ri hed
where the co%ﬁ%t%p\grl gtcit%%\aieg TgSE%attglgeéd u&'t%fr %%%%tl \#g %ggdss tc?#?ll rll)fg’-l g’r%% %on

about a set LRRRAMGHHEnber ckBee@2hy 58O! ARCaRAMBALLEEALOpRBAuLERREr at Ur e
i nformati on obtained by the first tTenperature sensor. In Phl s case, the

control device 28Eafienphbliecaeaopdtouidqaileont ofs t beotliawav abaewder! Ide
2005 15 30 so that the refrigerant discharged fromthe conpressor 25 is
suppl i ed i nt disiebafriges elecépodaso 63andT thec @vuntlerdediectrdles 77. Each
10 photocatalyst module 74 comprises a base made from a porous
ceramic such as alumina or silica. A photocatalytic material

such as titanium oxide iS applied to a surface of the base and

then dried or fired so as to be fixed to the surface of the base.

The space discharge mechanism 73 is detachably attached to the

15 Dblowing path 71 in the direction of arrow in FIG. 1 together with
the photocatalyst modules 74. More specifically, an openable |

door (not shown) is mounted on a pipe wall of the blowing path

71 so as to correspond to a location of the space discharge

mechanism 73. When the door is opened, the space discharge

20 mechanism 73 and the photocatalyst modules 74 both disposed in

the blowing path 71 are taken out in the direction of arrow in

FIG. 1. |

The operation of the refrigerator will now be described.

A case will first be describéd where the cooling operation is

25 carried out on the basis of information about a set temperature

for the cold storage compartment 6 and temperature information

obtained by the first temperature sensor. In this case, the

control device 28 opens the second output port of the flow valve



further drives the first fan unit 45 so that the cold air is circul ated
t hrough the cold storage and vegetabl e conpartnments 5 6 and 13. Wen the

- operation of

di scharge is perforned between the discharge electrodes 7

the deodorizer 11 is then initiated, the hi g??oUtUa{%e?@g -

el ectrodes 77 such that the ultraviolet A@&s and ozone are produced. The
cold air containing odor conponent in the refrigerator 10 flows through
the inlet 71a30 moothae tendefirigerdhtadisdicargsdliromitheobampe8ssbrii® is
first fan 43. The cold air is then filtrated by the prefilter 72,
thereafter retnilgad Hetopdbe disrshaeysponetbmnB3m he hranigrol evsidet 2877a

of the count
ul travi ol et

er electrodes 77. In the space discharge nmechanism 73, the
rther frddiese dhyy figsthifgh- Woitads &iosdiratgdher eoldr adiratied

onto the photocatal yst dul es. 74. \\hen subjected to |ight energy, the
1head, 1he

titani um oxi

fe i gueB e it FReTBAGt 3BAr e tebip [Gagwartments

Co ly, ined i ' I d ld airt, .
Such a5 agmors i oEiec ORBBRc BBy SBRFALLrBn O L20 Heur SHETHOF ST uhbn LBadliefy d
wi th the ozone ;t?ggl?c%gde%g%tﬁe_ ﬁl gﬁ-%eo@’asgglggig%l:%g%%fgﬁggéﬁl%‘{%eésgggﬁg

t hrough the

deconposi ng

G ger e T8c 6885 b dAWNthd & oiRAGs dh1echaiode sM%s hapir %E%S

with respect to the direction in which the circulated cold air flows.

The ozone m

the wilthravieledoragenpaaedkoskCareNpibauekacul ated cold air

deconposed by the catal yzer 75 to thereby produce active oxygen. The odo
conmponent etc. i sSThiecwigosdéd dyntdrinirgetoidoe ommgonenthin citial reiftrigbwator

deodori zed i
10

15

20

25

n the aforesaid 2 7 JUL 2005 16 :
flows through the inlet 71la into the deodorizer 11 as the result

of retation of the first fan 43. The cold air is then filtrated
by the prefilter 72, thereafter reaching the space discharge
mechanism 73 through the slits 77a of the counter electrodes 77.
In the space discharge mechanism 73, the ultraviolet rays
produced by the high-voltage discharge are irradiated onto the
photocatalyst modules 74. When subjected to light energy, the
titaniumoxide is activated to perform the photocatalytic action.
Consequently, the odor component contained in the circulated
cold air, such as ammonia, is decomposed by oxidation.
Furthermore, when passing through the sp-ace dischardge mechanism
73, the circulated cold air is mixed with the ozone produced by
the high-voltage discharge, reaching the ozone decomposing
catalyzer 75 disposed down the space discharge mechanism 73 with
respect to the direction in which the circulated cold air flows.
The ozone mixed with the odor component etc. in the circulated
cold air is decomposed by the catalyzer 75 to thereby produce
active oxygen. The odor component etc. is decomposed by the

active oi{ygen. The cold air thus deodorized in the aforesaid

and the count er

S
r



manner is recirculated through the outlet 71b into the conpartnments of the
refrigerator. FIG 6 shows the results of an experinent condg$1e¢ui¥2ma%
inventors. A renmainder rate (% of ammonia in the refrigeratér ‘S“w t

| apse of tine was neasured in the case where the ammonia in the
refrigerator was deconposed by several typgdés of deodorizers. Synbol "A"
denotes the case of a conventional deodorizer of the heating type. Synbol
"K' " denot es mamnenasds ofethecdeatiod i agirceigh harenbeditrent woen ifeo the

el ectric discharge 10 was carried out by the space di scharge nechanism 73
(ON). Synbol compariamemntss athdheagefaofigeretdeadori zer of the enbodi nent when
the electric discharge was not carried out by the space discharge

mechani sm 73 ( OFFF1GASS savsudher sl s o ady expridmeniecapdeeted| by Hvege
mechani smwas, turned off _, the remainder rate of ammonia 15 was reduced to
a larger extém's OE&maﬁe’ﬁeWJt’Hiec’?ﬁaE&sé%gfoﬁ REmORG R &t TR Hefddstfhatas .
A still ngreﬁg& iﬁ%b%% S ara&geristic was. obt ai.ned from.t he se of the -
deodori zef o e TERBGdPhe LM WRER PRRS YRR et i SRR TR NBSRG SHR Hrhed
of f. Accordi t h 5 i e ' t d Lzer 11 4s
di sposed in {1 %e gg%d%??g%ggggg% 18\%%0f E?%ghﬁ%% %i’dgepgt ogggg%é stp;g%egs of

di scharge ne ' th oeat al u a h ?gQQ :
deconposi ng ?%?SF3§Z}%§S a?gﬂ ?gpoggd %%ﬁ?ﬂggb#géﬁéésepggs%ggo 1 o%ﬁﬂ%?l
deodori zer lHeo@beikkis d¢i @het heay¥$ndl €ypl!l O Dy~ ire daindtreOltR0%ase

di scharge of the space discharge 25 nechanism 73. The ultraviol et rays
cause t he phetothe algstorimsiubéstid embgitinfeartinwhiea phetabatiatixt idd satiaryge ,
Further, the ozone resulting fromthe high-voltage discharge is deconposed
by the o¥®nevaspoehguihateapams: disnbaggemeghanimm §§ofON) . Symbol

(0" denotes the case of the deodorizer of the embodiment when

the electric discharge was not carried out by the space discharge

mechanism 73 (OFF). As obvious from FIG. 6, even when the space

discharge mechanism was turned off, the remainder rate of ammonia

15 was reduced to a larger exfent as compared with the case of the

conventional deodorizer. A still more desirable characteristic

was obtained from the case of the deodorizer of the embodiment
when the space discharge mechanism was turned off.

According to the above-described embodiment, the deodorizer

20 11 is disposed in the cold air passage 101 of the refrigerator.

The space discharge mechanism 73, the photocatalyst modules 74

and the ozone decomposing catalyzer 75 are disposed in the blowing

‘passage 71 of the deodorizér 11. The ultraviolet rays are

produced by the high-voltage discharge of the space discharge

25 mechanism 73. The ultraviolet rays cause the photocatalyst

modules 74 to perform the photocatalytic action. Further, the

ozone resulting from the high-voltage discharge is decomposed

by the ozone decomposing catalyzer 75. Consequently, the odor



i

2 7 JUL 2005 17 conponent and injurious conponent are deconposed by

oxi dation. Thus, deconposition and elimnation of the odor o) t .
present in the refrigerator are carried out using the ozone gggpbﬂiﬂ 25@5

ultraviolet rays both produced by the high-voltage discharge. 5
Consequent |y, an adsorbent for deodorizatildn need not be replaced by a new
one, and drug need not be supplenented. Further, since the photocatalytic
action and t hemmorestdecdnpoiuripes tdotporint: agebiaedmpogetney ot dktdain .
range of odor conponent can be deconposed. Additionally, since the

deodori zer 1Thysn gecdupesidicheand telanigliadtiomps whehodor usomppment etc.
fluorescent |anp, no special handling is required in the case of

di sposi ti on SFafRt LaftheaedfirdgesatofeagectR¥ried ot usdnohthe efere andke
deodori zer 11 qﬁponpgsis t he ozone Q¥ nmeans of the ozone deconposing

catal yzer 75 %H&V2dfitcTay8 ROMR ATYAESRT b e BidhrsiHdags dischargey
storage ot Vv npartnent. 6 _or 13 can b evented from an excessive
i ncrease gang%g]%%%b%ln%gp', Fhe ATELFPER, bgoﬁréf%ecﬁioéﬁf‘vfa}%ﬂmagﬁﬁg aP%TTEISqe

of ozone (in ration.r [ ) pm .. .|

oxanpl 8 vhor haeeeaa s hatare  BBH QbR OSBRI T Eutbhery o

in the interisahcel thd@hoebbheal 3t 0k £ A aRECMENLEEnel HOBDREES P Yt 1
Further, the space digcharge neghanisn173 Fs detachagfy aifgc%edéto fﬁg

bl owi ng pat haZé. cAmbandingbyethéreN &£ ofidst Nedtige icF adiar Umpgohddte can be
di scharge el ectrodes 76, the counter 25 electrodes 77 or the photocatal yst
nmodul es 74, tdeeompased. ditdidrigmaieichamsiisme/ 3hiesddefdacihedrf i bmdrheroduce
deodori zer body so
10 the ultraviolet rays without using a fluorescent lamp, no special
handling is required in' the case of disposition of the
refrigerator or the deodorizer 11.
Further, since the deodorizer 11 decomposes the ozone by
means of the ozone decomposing catalyzer 75, the ozonic
15 concentration in fhe atmosphere in the cold storage or vegetable
compartment 6 or 13 can be prevented from an excessive increase
and accordingly, the user can be prevented from having a smell
of ozone {in the concentration ranging between 0.02 and 0.03 ppm,
for example) when opening the door 7 or 14 of the refrigerator
20 or components in the interior of the refrigerator can be preven.ted
from corrosion, |
Further, the space discharge mechanism 73 is detachably
attached to the blowing path 71. Accordingly, when contaminant
is adherent to the discharge electrodes 76, the counter
25 electrodes 77 or the photocatalyst modules 74, the space
discharge mechanism 73 is detached from the deodorizer body so

that the contaminant is eliminated by water washing, for example.

Additionally, the space discharge mechanism 73 comprises a



that the contamnant is elimnated by water washing, for exanple.
Addi tionally, the space discharge nmechanism 73 conprises a 2 7 J U L 2005

18 plurality of generally wre-shaped di scharge el ectrodes ? %Qggl at
counter electrodes 77. Accordingly, a larger space for - deodorizatio

be obtained as conpared with a surface dildcharge systemin which electric
di scharge is perforned via 5 an insulator. Further, since the high voltage

of the negat ipkuirgdlty ofygesenpply e et ginpdd @idichehigjegelekbecbaegess Hnand
the counter electrodes 77, a |arger anmount of ozone can be produced and
accordi ngly, ®efdasdmuntienederirpdnsy’ tandoeordinglyd. a Mergest spgee for
application to the space discharge nechanism 10 73 is synchronized with
the operatiorffSfdagation ¢am »g obtpined ashecoBPargd apdih ed tvinfipce

space di schar%g%echan sm,_73.is ged accor di ng to a volune of air .
suppl i ed by t e Sﬁf&ﬁea?smAe%gﬁ PHPFETHE CULTFRAE RNt RPRIITRE S AR
b f t he deod ' ted when t 15
Sreu ated cariaeiiptBEe My Wg TG TR fgaeen?eaq B s
| ncreased as goientitlyallonbl #08bsd Rt HisbnhdBe éieb%rgﬁ pecdhousl

that a flow rate of "cold air 1s re nsequ a re |on|

deodori zi ng efduntie@NeYedtibasher7 %dygklr;eﬂ Aodbe J %\ﬂoﬁa@t Eaﬁfb&?r%d@cfed:an
be conpensated. 20 Since each photocatalyst nodule 74 is di sposed between

the el ectrodesl agcardinglef the apaderdrzinbaegeineehan 8n/de improved.
non-directional ultraviolet rays produced by the space di scharge nechanism
73 can efficient | Théeraktagh apad igmidoaadivy bheotspeatenldistchrotid enethanricm
accordl njg_jly, thisefsfl;ncclherrl)cnylzler:i tv?fth- the operation of the first fan 43,
Further, the voltage applied to the space discharge mechanism
73 is changed according to a vblume of air supplied by the first
fan 43. Accordingly, deodorization can efficiently be performed
in the case where the deodorizer 11 is operated when the
15 circulated cold air flows into the blowing path 71. The applied
voltage is increased as the rotational speed of the first fan
43 is decreased such that a flow rate of cold air is reduced.
Consequently, a reduction in the deodorizing efficiency with the
reduction in the flow rate of cold air can be compensated.
20 Since each photocatalyst module 74 is disposed between the
electrodes 76 and 77 of the space discharge mechanism 73,
non-directional ultraviolet rays produced by the space discharge
mechanism 73 can efficiently be irradiated onto each
photocatalyst module 74 and accordingly, the efficiency in the
25 photocatalytic reaction can be improved. Furthermore, the
photocatalyst modules 74 are disposed at the upstream and

downstream sides of the space discharge mechanism 73.

Consequently, the ultraviolet rays produced in the space



25 photocatal ytic reaction can be inproved. Furthernore, the photocatalyst
nodul es 74 are di sposed at the upstream and downstream si des_of the space
di scharge nechani sm 73. Consequently, the ultraviolet rays p?d’du,[:{éﬁ Q@%he
space 2 7 J UL 2005 19 discharge nmechanism 73 can be used further
efficiently. Additionally, each photocatdl%st nodule 74 is fornmed by
fixing titaniumoxide to the surface of the base nade fromthe porous
ceram c. Cons@&tg@rrige meehiihdwmof 780lahrmai becansbd pfeveneed & 1ol pg
bl ocked by each photocatal yst nodule 74 even when each nodule is disposed
in the bl owi Mgt IPrallinyepslr phataeatahys hmadwle tHe ilsaernedfby & icoing
which titaniumoxide is fixed is rendered |arger, the photocatal ytic

reaction can bePFHOFIGe WPt Hhei YT Gfetdy brer WASA BROBgmPaous
titani i ich 10 i i terial i d d h

Dosal ble, wneeatiied HoohBeleRERE OIS AR o cofe | St e e RHAvAR A,
FIG 7 il t i i ti ) | t h

di ffer elncggsbfeﬁgﬁﬁ?ﬁgﬁ’f | rgmgase%%ﬁé%%%%ﬁné&% ?thae‘xe&e‘glg??t?eadfh
and identicalmgduiy Hid @ispkkd il the 5£60Pdg i%%ﬁﬁb?gi‘ gAY 1{’1‘{1& L %@Lq'lcged s

r
the sane reference synbolS as in the first @ Iment. In e 'secon

embodi ment ,  tdreale@dahie? daskl sulr® adies ROS #1.2B0NA thihd ul loididedn AF b d e
first cold air producing chanber 36 with the inlet 7la being |ocated at

the first fawes@ersiddéarfee,ozhecphietorplosl gl ¢ atedyzisn dan DelipepFRathdd
the cold 20 air suction opening 38 of the first cold air producing chanber
36. The ot heMiddnkighefifdeishavheverfwhiageantamoust dfetddapian oxihde wihidihe

first enpodi nent.

0 1s anexpensivematerial is reduced as much as possible, whereupon

the injurious substance caﬁ efficienfly be eliminated.
FIG. 7 illustrates a second embodiment of the invention.
Only the differences between the first and second embodiments
will be described, and identical or similar parts in the second
15 embodiment are labeled by the same reference symbols as in the
first embodiment. In the second embodiment, the deodorizer 11
is disposed -above the first fan 43 in the first cold air producing
chamber 36 with the inlet 71la being located at the first fan 43
side. The ozone decomposing catalyzer 78 is disposed in the cold
20 air suction opening 38 of the first cold air producing chamber
36. The other construction of the refrigerator is the same as

that in the first embodiment.

According to_ the second embodiment, ozone can be decomposed
also at the cold air inlet 38 by the ozone decomposing catalyzer
25 78. Consequently, the first evaporator 33 and the other piping
disposed in the first cold air producing chamber 36 can reliably

be prevented from being corroded by the ozone. In the

construc_tion of the second embodiment, the ozone concentration



According to the second enbodi nent, ozone can be deconposed also at the
cold air inlet 38 by the ozone deconposing catal yzer 25 78. Consequently,
the first evaporator 33 and the other piping disposed in QﬁeJULSQa@@ d air
produci ng chanber 36 can reliably be prevented from being corroded by the
ozone. In the construction of the secondZ&bodi ment, the ozone
concentration 2 7 J UL 2005 20 is at or below 0.05 ppmin order that the
corrosi on mayisheat pseveeled. 0 F0SSpp, iPA cxfdbOBrhdt ushs aberdokibhdmay be
enbodiment. In the third enbodi nent, the deodorizer 11A is discrete from
the 5 refrigeeaegrtegody 1. The deodorizer 11A is detachably attached to
the refrigerator body 1. The deodorizer 11A is disposed in the cold air
passage 79 defi neBl®2t vikerPA B4 GReiliustrategadthind ¢mbediment at iy the

partition pl %ﬁl;bz in the vegetable conpartnent 13 as shown in FIG 8. The
outlet 71b of 1RREHY T e r the AdeodaTHizedt ekt A £F (HE TS ® afFoBudtieon

B0 T or sulp! 1%g REZE50 5 B89 dae TRP R ARELF i R ety ittBchdd 10

deodori z 1 y When. t h ' 1A is attac to
tﬁg (r);:‘fie(rger;t? o??eiggﬁjéb%%%% sbup Iyl pl glglg8§e$§8?%%%%ﬁe%&i% Ic()i'%L ﬁsoo%&;t%' 1

provided by thiae coideadt hREsEH H7 @i deSlcdd Wb QRSN e i
9B. According toct he tahi r% e?rb%lai man‘%? thedg‘é%dori zg{?lélileq‘%sls et aclrr%:’atgﬁlrggl

attached to tthe reéatgenenvsthegly phrticteidi pdhate 20 When RNt FEigedablies
adherent to the discharge el ectrodes 70, the
compartment 13 as shown in FIG. 8. The outlet 71b of the
10 deodorizer 11A communicates with the cold air suction opening
38 6f the first cold air producing chambef 36.

A power~supply'plug-80 for supplying AC 100 V extends from
the right-hand rear end of the decdorizer 11A as shown in FIG.
9A. When the deodorizer 11A is attached to the refrigerator,

15 the power-supply plug 80 is inserted into a socket 81 provided
by the side of the.cold ai: suction opening 38 as shown in FIG.
9B.

According to the third embodiment, the deodorizer 11A ié
detachably attached to the refrigerator body 1. Accordingly,

20 when contaminant is adherent to the discharge electrodes 70, the
counter electrodes 77 or the photocatalyst modules 74, the space
discharge mechanism 73 is taken out of the deodorizer body so
that the contaminant is removed by water washing etc. as in the
first embodiment. For example, refrigerators for commercial use

25 and for insulated vans have a larger capacity and accordingly,
a large amount of odor component is contained in the interior
atmosphere of the refrigerators. As aresult, maintenance needs

to be frequently carried out. Thus, when the invention is



counter el ectrodes 77 or the photocatal yst nodul es 74, the space discharge

mechani sm 73 is taken out of the deodorizer body so that the cont am nant
is renoved by water washing etc. as in the first enbodineft? Botl
refrigerators for comercial use 25 and for insul ated vans have a Iarger
capacity and accordingly, a large anmount 2df odor conponent is contained in
the interior atnosphere of the refrigerators. As a result, mintenance
needs to be dpEpEantiy Qs i £droetigdaer V\H@ﬁiﬁ?eai nuedll Fapawity’ kHé L
2005 21 applied to such a refrigerator having a [arge capacity, the

mai nt enance ceginteadinog lanpeehdiigd beFpbe€Bfolfhednd 11 illustrate a fourth
enbodi nent. Only the differences between the first and fourth enbodi nents
will be 5 describ&gs. |1 tand flduifiuskivadienenfourhh embddiingnt . 1 1B:Indihales
a space discharge nechani sm (di scharging means) 82 conprising a plurality
of counter el Q§FrPﬁ§W8§n(FH§ %&ﬁﬁéraWQ fonadia cgas imentsy &6l 136 bet us

one). The_co ter ctro tr| s 83. and th di scharge el ectrodes 76 are
al t)ernat ePy g ESPrgpde?“%? ‘?F'em's'tritg‘? a?%o‘g‘é?%ﬁ"?ﬁl &

one ~_anot her Sogag%ﬁaaaevs&gnn 52 ddcnis:dhopaistyatl ng Y

and domnstrean15| iant S Ve

space di SChachﬁmﬁE“s*l?a@;'éﬁlﬁgahﬁtﬁle‘&fﬁ&@ﬁﬁ’t&r r@&féﬁ% Lo-i P8 equﬁwe'}

71. Each photocatal yst nodule 74715 discrete fromthe space | arge
mechani sm 82 dss aalsvhatigeaehabkyodakt 36Ned ue0 dndg bl @Weng: Rt 7 leleﬂt&ode
deodori zer 11B operates substantially in the sane manner as the deodori zer
11 in the fisttripsbcal nend. the thiesdlardd electrodes 76 are alternately

1)

10 disposed so that flat sides of the strips are parallel to one
another. Two photocatalyst modules 74 are disposed at the
upstream and downstream sides of the space discharge mechanism
82 respectively. The space discharge mechanism 82 is detachably
éttached to the blowing_ path 71. Each photocatalyst module 74

15 discrete from the space discharge mechanism 82 is also detachably
attached to the blowing path 71.

The deodorizer 11B operates substantially in the same manner
as the deodorizer 11 in the first embodiment. In the fourth
embodiment, the counter electrodes 83 are disposed so that the

20 flat sides thereof are parallel to one another. Consequently,
the crounter electrodes 83 do not prevent the cold air from £lowing
in the blowing path 71. Furthermore, when each photocatalyst
module 74 having two sides A and B is attached to the blowing
path 71, the side A confronting the mechanism 82 side and a side.

25 B opposed to the side A are changeable with each other. More
specifically, contaminant is easy to adhere to the side A of each
module 74 since the side A confronting the space discharge

mechanism 82 is subjected to an active photocatalytic reaction.



enbodi nent, the counter electrodes 83 are di sposed so that the 20 fl at

sides thereof are parallel to one another. Consequently, téﬁ iﬁﬂﬁfﬁé”
el ectrodes 83 do not prevent the cold air fromflowing in e ' gSpath _

71. Furthernore, when each photocatal yst nodule 74 having two sides A and
Bis attached to the blowing path 71, theé%ide A confronting the mechani sm
82 side and a side. 25 B opposed to the side A are changeable with each
other. Mre Afpreidingly.ywvheoneagh mniules 7daty detached @t a tbetainesthad
each nodule 74 since the side A confronting the space discharge nechanism
82 i s subj ect¥d aBrerensd ofe CoRsEBARERLYENE FRacTiens A @20@5B @pe changed

Accordingly, \M}ﬁ{] each nodul e %4 I s detached at _a certain stage of ]
adher ence of 'Cont afif'f ntogf‘ﬁft ETOr eIt eI ¥BSHAB IhakBed PRF ter Y kher

bef t I ti t] desi r apl .
e ot At SBEN: cHbE RBES B0, LEp R SRREES EELY, B wsae
adher ent . sAcqPrd Rghich 06 AL RINANE ERGhnoLReST de A confronting the

mechani sm 82 side and a side B opposed to the side A are changeable with

~each other when eReboPROLGR FhySt PN difinfentd! kaehedakon thsMepianiger

11B. Even when the photocatal ytic 10 reaction is reduced wth a certain
anount of cortthenimeahianddihe Bents 1deo ahlle asisdaeAB bhopkel acatdy/ tdiad @GN
can tenporarily be activated as the result of change of the sides A and B
with each otthangedhle whthpHuio odhelrywhenmsiidie pht toaa tad ystenlonle 74 is
effectively. 15 FIG_ 12 illustrates a fifth enbodinent. Only the

di fferences BéttREEEA ke thesteaderizer hl Bbodiviesntdher [theb@hotocatalytic

10 reaction is reduced with a certain amount of contaminant adherent
to the side A, the photocatalytic reaction can temporarily be
activated as the result of change of the sides A and B with each
other. Thus the photocatalyst module 74 can be used more
effectively. _

15 FIG. 12 illustrates a fifth embodiment. Only the
differences between the first and fifth embodiments will be
described. In the fifth embodiment, the deodorizer 11C includes
a built-in blowing fan 84 provided in the body thereof. The other
construction of the deodorizer is the same as in the first

20 embodiment. 'The fa-n 84 can be operated independently of the

- first fan 43. Accordingly, even when the operation of the first
fan 43 is interrupted during the energy-saving operation or
defrosting operation of the refrigerator, the fan 84 is operated
s0 that the deodorizer 11C performs the deodorizing operation.

25 Additionally, the deodorizer of the fifth embodiment can be
applied to refrigerators of the direct-cooling system.

FIG. 13 illustrates a sixth embodiment. In the sixth

embodiment, the deodo_rizer 85 can be powered by'a battery.



described. In the fifth enbodi ment, the deodorizer 11C i ncI udes a built-in
bl owi ng fan 84 provided in the body thereof. The other f%%u gﬁlon of the
deodorizer is the sane as in the first 20 enbodi nent. The

oper at ed ‘i ndependently of the first fan 43. Accordingly, even when the
operation of the first fan 43 is interruf3ed during the energy-saving
operation or defrosting operation of the refrigerator, the fan 84 is
operated so Adwdrdimgldeodbei desdddiC e Blol stohdasies dadependedpayabE othe 25
Additionally, the deodorizer of the fifth enbodi nent can be applied to
refri ger at or sreffrigrrafiorbedydol | More gpeedt iEaGlyl3thé hashiatasompatudnt
enbodi nent. I n the _sixth_ enbodi nent, the deodorizer 85 can be powered by a
battery. 2 7 87 gs defpned tplow shei hipying matdeSons 7#h0@s ins FdFer 2Bt e In

mdependently of thgl refrigerator body 1. I\/breqsf{)emtlcall t he machij ne
conpart nent EPEGPRLY B hE Tnrbhishy ieael sebighsrehkhass GaRIying

tacti on B C“'% G ¥S TRg1dEnd) & SPE O35 e falt iy | 808 TRGIS 89,
mot or (DC ot L1238 th9k ﬂsuuf n@ad ggtghﬁ%agf d@fbﬁ‘bﬁr@t%b{@ﬁe&gpp@m &P

has an upwardly directed out as 'viewe ow ng path
86 is thus foamed1bRifgdHN8EHdY anlupftaRfly 4958l G VOL 18382 2RA D

section 88 includes an AC converting section (not shown) for converting a

DC power supdnyFI6ronsdi haheablewieg B esalgmﬁmeewlﬂﬁoMIgﬁhdfauy
stepped up by the step-up transfornmer 88a and then converted to a
correspondi ndg-Bdame.a DC converting section (not shown) provided

10 The high-voltage applying section 88 includes an AC
converting section (hot shown) for converting a DC power suppiy
from the batteries 89 to a corresponding AC which is .s-tepped up
by the step-up transformer 88a and then converted to a
corresponding DC by a DC converting section (not shown) provided |

15 at a secondary side of the step-up transformer 88a. Finally,'
a pulsed high voltage of the negative polarity is applied across
the discharge electrodes 76 and the counter electrodes 77 in the
same manner as in the first embodiment.

According to the sixth embodiment, the deodorizer 85 is

20 driven by the batteries 8% with the use of the step-up transformer
88a, whereupon the deodorizer 85 is discrete from the
refrigerator. Consequently, the deodorizer 85 can be disposed
at any location in the refrigerator, for example, near food
emitting a more offensive smell, such that deodorization can

25 efficiently be performed. Further, when the deodorizer 85 is
disposed in a refrigerator without a deodorizing function,
deodorization can be performed.

The invention should not be limited to the foregoing



15 at a secondary side of the step-up transforner 88a. Finally, a pulsed
- high voltage of the negative polarity is applied across the discharge

el ectrodes 76 and the counter electrodes 77 in the same nangg? gEJLn 6@5
first enmbodi ment. According to the sixth enbodi ment, the deo [ 83

20 driven by the batteries 89 with the us&4of the step-up transformer 88a,
wher eupon the deodorizer 85 is discrete fromthe refrigerator.
Consequent | y enbaligender iazel Bayche hediktporeds &bolavws.ocaim Oojhien filiest
refrigerator, for exanple, near food emtting a nore offensive snell, such
t hat deodor i zabiogiimeant ,28hef sideend| gndeB pef famche hhdhoddislysthemwddie 74
deodorizer 85 is disposed in a refrigerator without a deodori zing

function, dé&SROPE LA Ehtheasr ebhaEdn The sanenensarshodindthetfawrth
limted to the_f nﬁgging 2.7 JUL 2005 . 24 enbodi nents_and may be nodified
as foll ows. Ieﬂ‘bt“(r??é Ptst ALHRIME e PRhAkosaiaLYAt MpfH &5t 74agRe disposed
phot ocat aLyst ul e 7 can be changed wth each oth I n_the same manner
as in thegf ol Pﬁ%eerﬁ?os et 25 tégo etrtevﬁf" pﬁb‘?%%a? I gé? ﬁﬁ’&l?lees(ﬂffhﬁ'lr@e
di sposed 5 a t Kea ' [ f |
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mechani sm 73 or 82 respectl gol ng enbo onl'y one

modul e may bendiySeRs abailiehiPde HRShHERA OF e‘%g:‘ﬂ% (80 reahdSr doflsteleant NE

vol tage applied to the discharge el ectrodes nay have the positive
pol arity. Theidpplied voltage should not be limted to the pul sed voltage
and may be a steady AC or DC voltage. Further, the applied voltage may be

set to be Further, the voltage applied to the discharge electrodes

10 76 may have the positive polarity. The applied voltage should

not be limited to the puls.ed voltage and may be a steady AC or

DC voltage. Further, the applied voltage may be set toc be

constant irrespective of a flow rate of the blowing passage. 71.

Further, the control device 28 may interrupt the operation

15 of the deodorizer 11 when the first or second door 7 or 14 is

opened. As a result, the high-voltage discharge can be stopped

.When the user opens the door 7 or 14 to take food out. of the

refrigerator. The discharge mechanismmay be of the flat surface

type depending upon a set deodorizing capability. The counter

20 electrode 77 may be meshed. The voltage applied to the space

discharge mechanism 73 may be changed according to a set

deodorizing capability as well as according to a supplied air

volume.

. The foregoing description and drawings are merely

25 illustrative of the principles of the present invention and are

not to be construed in a limiting sense. Various changes and

modifications will become apparent to those of ordinary skill

in the art. All such changes and modifications are seen to fall



constant irrespective of a flowrate of the blow ng passage 71. Further,
the control device 28 may interrupt the operation 15 of the deodorizer 11
when the first or second door 7 or 14 is opened. As a result, th

hi gh-vol tage di scharge can be stopped when the user opens Qh% dbﬁL 2095‘ 14
to take food out of the refrigerator. Th&5di scharge mechani sm may be of
the flat surface type dependi ng upon a set deodorizing capability. The
counter 20 elwaitriodahd’ stpebomesikednvEntival bagdeFapldd® byt GH apiRARA.
di scharge nechani sm 73 nay be changed according to a set deodorizing -
capability aslins.as according to a supplied air volume. The foregoing
description and drawings are nerely 25 illustrative of the principles of
the present invention and are not to be construed in a limting sense.
Vari ous changes and nodifications will becone apparent to those of
ordinary skill in the art. Al such changes and nodifications are seen to
fall 2 7 JUL 2005 25 within the scope of the invention as defined by the
appended clains. 27 JUL 2005 26 CLAIMS 1. Arefrigerator in which a
deodori zer is provided in a cold air circulation path for deodorizing an
atmosphere in the 5 refrigerator, the deodorizer conprising discharging
means for produci ng ozone and ultraviolet rays by neans of high-voltage
di scharge and a photocat al yst nodul e for deconposi ng an odor



conponent and injurious substance contained in the atnosphere by neans of
phot ocatal yst. 10 2. A refrigerator according to claim1l, mhqg 'ggpﬁgzgg%
deodori zer further conprises ozone deconposi ng neans for dec ﬁ% Sh ie
ozone produced by the discharging neans, the o0zone deconposing neans bei ng
di sposed at a downstream side of at 15 | east the discharging nmeans and the
phot ocat al yst nodule with respect to a dijfection in which the cold air
flows. 3. Arefrigerator according to claim.2, further conprising a heat
exchanger having a cold air inlet, wherein-fLa,g 20 ozone deconposi ng neans
is disposed in the cold air inlet of the heatexchanger. 4. A Refrigerator
according to claiml1l, 2 or 3 wherein two photocatal yst nodul es are
di sposed at upstream and downstream 25 sides of the discharging neans with
respect to a diregtiona Rerwhihuddie iGOLH; @k f hOWRriLeSPECt L&) Mea? iﬁ 4 U
L 2005 27 5. Arefrigerator according to any one of the preceding clains,
wherein the degdorizetii-Beladesn HR0dERANALRASr 1 PIRY 063t Yy sionaedulis ke
attached to and detached fromthe body of the deodorizer. 576. A
refrigerasor rageQyéhidith:l,0 ghal BbSaoMhRRel dorie siRROtoCAALYSh MRANLE MRS a
first side confronting the discharging mneans and a second side | ocated
opposi te thepkbtistisd dezo@dahdeul {+4:8lo120d 1$860NE, ShélgOf of NBigh-voltage
phot ocat al yst nodul e are repl aced

discharge and a photocatalyst module for decomposing an odor

component and injurious substance contained in the atmosphere by
means of photocatalyst.
10
2. A refrigerator according to claim 1, wherein the
deodorizer further comprises ozone decomposing means for
decomposing the ozone produced by the discharging means, the

ozone decomposing means being disposed at a downstream side of at

15  least the discharging means and the photocatalyst module with

respect to a direction in which the cold air flows.

3. A refrigerator according to c¢laim 2, further
comprising a heat exchanger having a cold air inlet, wherein the
20 ozone decomposing means is disposed in the cold air inlet of the

heat exchanger.

4. A Refrigerator according to claim 1, 2 or 3 wherein
two photocatalyst modules are digposed at upstream and downstream
25 sides of the discharging means with respect to a direction in

which the cold air flows, respectively.



10 each with the other when the photocatal yst nodule is attached to the
body of the deodorizer. 7. Arefrigerator according to any one gé qtﬁa .
preceding clains, wherein the photocatal yst nodul e i ncl udes az Se (ﬂggﬁ
15 froma porous ceram c and a photocatalytic material fixed to a surface
of the base. 8. Arefrigerator according to any one of the preceding
clainms, further conprising control neans fgr controlling the 20 deodori zer
so that the dischargi ng neans di scharges électricity when cold air is

circulated in thesﬂefrbg%kﬁkﬁgerékofAééﬂaﬂbgﬁéaLQV ggggﬁ%iggnﬁg%?g%ﬁéﬁg%ﬁy

the preceding clains, wherein the deodorizer inc

agai nst 25 tNaifbSCNEhgLAG, MaRs alabhe, Dhot CaL NSt JOQUE. 214 J el
2505 28 10. A refrigerator according to any one of the preceding clalns,

wherein the deedarlzer,dinghbides @& RRE%chadd d g Eile§£é}?er<ﬂ'f%mméﬁ§%a ligdes
two el ectrodes between which electric discharge is directly perfornmed and
is attached t@eandodglstiached 5 fromthe body of the deodorizer. 11. A
refrigerator according to any one of the preceding clainms, wherein the

di schargi pg neans includes two el ectrodes across which a high voltage of a
negative polarity is applied so 10 that electric discharge is perforned.

12. A refrigerators. accar diggr{R80%rONG-fraifg PrSCeIbg ! aiiBrefwr ther

conpri sing voltage changi ng nmeans for changing a discharge voltage of the

di schargi ng pRaBScatlflyst module has a first side confronting the discharging
means and a second side located opposgite the first side, and the
first and second side of the photocatalyst module are replaced

10 each with the other when the photocatalyst module is attached to

the body of the deodorizer.

7. A refrigerator according toc any one of the preceding
claims, wherein the photocatalyst module includes a base made
15 from a porous ceramic and a photocatalytic material fixed to a

surface of the base.

8. A refrigerator according to any one of the preceding
¢laims, further comprising control means for controlling the
20 deodorizer so that the discharging wmeans discharges electricity

when cold air is circulated in the refrigerator.

9. A refrigerator according to any one of the preceding
claimg, wherein the deodorizer includes a fan for blowing against

25  the discharging means and the photocatalyst module.



13. Arefrigerator according to any one of the preceding. «clains, further
conprising a door closing and opening an interior. of the éﬁnj@@r@ﬁ@F and
control neans for controlling the deodorizer so that the d scharglng means
interrupts electric 20 discharge when the door is opened. 14. A
refrigerator according to any one of the preceding clains, wherein the

di schargi ng neans includes two el ectrodes @and the photocatal yst nodule is
di sposed between the el ectrodes of 25 the discharging neans. 2 7 v UL

2005 29 15. A refipi.genat Qi r-agep NG 1 @0%g0R8 Qfiyt BEe PEECEAE NFre & ALS,
further conprising a refrigerator body, wherein the deodorizer 1s attached

to and det achadihspm dhe-dief I icger ahebaoPOMM- in%@udésreirlB&de,atoraxﬁﬁc%él ng
to clai'm 15, wherein at |east the discharging neans of the deodorizer is

power ed by adbath&fying héand Qﬁ@ﬂﬁﬂé&?wad"@l@htk@dé@tm%hywﬁ&&ﬁm@f&ttﬁca
body of 10 a refrigerator so as to be located in a cold air circulation

path for deadethaiqy o @trRsPhEeperifrddie 18 nisgehatehedt P8 46008 Z8a
.conprising discharging nmeans for produci ng ozone and ultraviolet rays by

means of hi gryal tgeddiyseharge @doaipdet ocatal yst nodul e for deconposi ng
an odor conponent and injurious substance 15 contained in the atnosphere
by nmeans of photocatal yst. 18. A deodorizer according to clains 17, wherein
at least the discharging nmeans is powered by a battery. 20 19. A
refrigerator substantial kgrasqgdeiein deseaihgdty &by one of the preceding

claims, wherein the discharging means includes two electrodes
across which a high voltage of a negative polarity is applied so

10 that electric discharge is performed.

12. A refrigerator according to any one of the preceding
claims, further comprising voltage changing means for changing a
discharge voltage of the discharging means.

15

13. A refrigerator according to any one of the preceding.
claims, further comprising a door closing and opening an interior
of the refrigerator and control wmeans for controlling the
deodorizer so that the discharging means interrupts electrié

20 discharge when the door is opened.

14. A refrigerator accofding to any one of the preceding
claims, wherein the discharging means includes two electrodes and
the photocatalyst module is disposed between the electrodes of

25 the discharging means.



reference to the acconpanyi ng drawi ngs. 20. A deodorizer substantially as
herein described wwth reference to the acconpanying draw ngs. 2”4%é2505
2005 30 REFRI GERATOR AND DEODORI ZER PRODUCI NG OZONE BY H

DI SCHARGE ABSTRACT 5 A refrigerator includes a deodorizer (11) disposed in
a cold air circulation path (101) for deodorizing an atnosphere in the
refrigerator. The deodorizer (11) includea di scharging neans (73) for
produci ng ozone and ultraviol et rays by ngans of high-voltage discharge

and a photocatal yst mogulg (74l -dql: ]aQ:cg§8?ﬁ%O§6 NGy, AN,Qd08 £ COND AR
i njurious substance contai ned he at no ere by means of photocatalyst
Sel ected fi g%ﬁglmgﬁ(gfegtﬂer comprising a refrigerator body, wherein the

deodorizer is attached to and detached from the refrigerator

body.

16. A refrigerator according to c¢laim 15, wherein at least

the discharging means of the deodorizer is powered by a battery.

17. A deodorizer which is detachably attached to a body of

10 a refrigerator o as to be located in a cold air circulation path
for deodorizing an atmosphere in the refrigerator, the deodorizer
comprising discharging means for producing ozone and ultraviolet
rays by means of high-voltage discharge and a photocatalyst
module for decomposing an odor component and injurious substance

15 contained in the atmosphere by wmeans of photocatalyst.

18. A decdorizer according to c¢laimsg 17, wherein at least

the discharging means is powered by a battery.

20 19. A refrigerator substantially as herein described with

reference to the accompanying drawings.

20. A deodorizer substantially as herein described with

reference to the accompanying drawings.





