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.
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t he f orchgolatign path dermidodic s thabthe @pragstied @bidusi iBdeoddralii 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
product s anecq@we@tlmedhoaseﬁom I:éfrhgei‘éle& a?pﬁlhbhﬁb@fﬁlygb isodisposeTpeaeat i s

oxidiz t ocat For i.S 1S, h| eved, by irradiating
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Thi s nedneagizeziim alefrostirgy bpdrgion o itkkitzthe Gadsorbed ddvarcohipenedtzienternddyever, a
decomposed, whereby the interior of the refrigerator is deodorized. However, a deodorizer

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.



fluorescent lanmp is required to irradiate ultraviolet rays onto the

phot ocatal yst material. Since the fluorescent |anp contains rcury
consideration is necessary so that environnental load is n% ?redgj

when the refrigerator or deodorizer is disposed of. Thus, the deodorizer
enpl oyi ng the photocatal yst entails a problemof handling the fluorescent
| anp in the case of disposition thereof. Therefore, in one aspect of the
present invention, there is provided a refrigerator wth a deodori zer

whi ch can achi eve an i nproved deodorizing?function and which requires no
speci al handling when di sposed of. According to another aspect of the
present inveption there is provided a refrigerator in which a deodorizer
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to the abgve-descri bed construction, the ultraviol et rays are produced by
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el i m nat qm,ore‘gbgm 18P §PB6 icate Hedsidsienitseregaui red in the case of disposition
of the refrigerator or the deodorizer since the ultraviolet rays can be

produced without using a fluorescent |anp. Furthernore, ozone is also
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the refrigerator is further deconposed by the oxI dat 1 on t he ozone
Addi t i on#fth\a deoderizar ydnirbe@nebise iap implovad ddodatizingtitrection aed iwdichoequires

refri ger%gge%m%ngmﬁg witdr GspRE8Gs.col d air such that an ozonic atnosphere
is formed. Since the ozonic atnosphere ,

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



provi des an anti bacterial action for food stored in the refrigerator, the
freshness of the food can be maintained. The deodori zer % Ei .
conpri se ozone deconposi ng neans for deconposing the ozoneﬁb E&ﬁﬁ}gthe
di schargi ng neans, and the ozone deconposing neans is disposed at a
downstream si de of at |east the discharging neans and t he photocat al yst
nodule with respect to a direction in which the cold air flows. The ozone
produced by the high voltage dlschargﬁ i s deconposed by the ozone
deconposing neans in the aforesaid struction. Consequently, the ozonic
concentration can be prevented from an excessive i ncrease and accordingly,
t he user a0 g ven e ronlhaV| sne | of ozone when_ opening the
door of  IHBSHERY PRSI, ThiF PR aPeciainaBdingds seabes i Bie GPoG% IRROTIAR 1 o

pr oduce n'nrrefngeataltore;r mey@aﬂonz@ﬂsdﬁb Itfﬁmui&@ﬂol‘eu’fay:b 4n B pfodabéd Wk using at he
deodor|2ﬁ LfClency can further be inproved. The refrigerator may
further %ﬂ%ﬁ S Pheat exchanger having a cold air inlet, and the ozone 2
7 JUL 2005 4 deconp05|ng nmeans is disposed in the cold air inlet of the
heat exchanger., \Wen ozone produced by the deodorizer is circulated so as

to pass thro thesmorsy agRNeds glso prefiiced |b¥ the highyeitage disshargparcedidinglyathsr at or

and pi pi @@rmyhp@dmnﬁ%e/rém?@é{foe@ Rfthe V&M JA8PBY e o&&@&tﬂfﬂﬂ&sma%zaﬁ@ns i's
di sposed, i n thﬁ | d air et of the heat exchanger in view of
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refrigerator, can be prevented from being adversely affected by ﬁe ozone.
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deodor i zgin bb@ainkided he di schargi ng neans di scharges electricity when cold
air is circulated in the refrigerator. Upon circulation of cold air, the
cold air containing an odor conponent is caused to flowinto the

deodori zer s@héRi@bddri2er fRAY durtldr cbMpASOIRHZRBEombBARE MERRE ¥ ddcBfposing
the ozone produced by the discharging 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



deodori zation can be perforned nore efficiently. D schargi ng neans nmay

I ncl ude two el ectrodes and the photocatal yst nodule is dlsposed bet ween
the el ectrodes of the dischargi ng neans. Since the ozone pro qj@y ggpg
di scharging neans is efficiently irradiated onto the photocatalyst no

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 deodorlflng an at nosphere in the
refrigerator, the deodorizer conprising discharging nmeans for producing
ozone and ultraviolet rays b f hjg%ﬁﬁ ol t age schar e and a
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accorda be provided in a refrigerator iC oes

not hav@sg' %'!e ieﬁﬁe f%ﬁi?cd?qyotﬁﬂgﬁ{ee i nvention will be described, merely by

way of exanple, with reference to the acconpanying draw ngs, in which:

FIG 1 is a |tud nal | ctional side view o e rovided in
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caused to flow into the deodorizer so that the 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



FIG 4 is a block diagram showi ng an el ectrical arrangenent of the

refrigerator; FIG 5 illustrates a refrigerating cycle enpl oyed |n t he
refrigerator; FIG 6 is a graph showing the results of an e p
conducted by the inventors; FIG 7 is an enlarged Iongltudl naIIy sectional

side view of a first cold air producing chanber of the refrigerator of a
second enbodi nent in accordance with the invention; FIG 8 is an enl arged
| ongi tudi nally sectional side view of a vegetable conpartnent of the
refrigerator of a third enbodinment in &ccordance with the invention; FIGS.
9A and 9B are perspective views of the vegetable conpartnent with a | ower

case bei n el |({rhnat ed, show n%reehe 2 7 JUL 2005 6 states before and after
att achme ¥ aaligbr | SBre theodensiorizerds gompletgly discrele fom te reffigerater, t o

FIG 1, ﬂtwwemarizble nidf bk 48§08 atoé Japéé?wnt th e psthg@ator ﬂd@fﬁ&r@ii?aﬂﬁe Wi th
thelnvetl n, 5 FIG 11 is_an exp erspective view show ng spati al

di scharg ReninGrcasianee Wﬁ'ﬂ)lﬂlﬁc'ﬁt’%ﬂ“%tmm P@V'dﬁfj@i' alrgfrlggrag)r\yyrgqn d98% | ar

to FIG hot ke dibdbiifing Rincliger ator  of a fifth enbodi ment in accordance
with the invention; and FIG 13 is a viewsimlar to FIG 1, show ng the

refrigerator 10 of a sixth enbodiment in accordance with the invention. A

first enbodi rmfné lrﬂ/feni”cﬁ}ﬁwmrlféséégcrlbéﬁfemérb@rbng&ﬁ oPEXHGRE Wil ferBhdd ol REET ence
to FIGS. 1 to Referring first to refrigerator of the first

embodi rreﬁf’cqn?PaéME'Srdé%}HE%s\}ﬂWH'chhe invention is schematically shown. The
refrigerator epmpniges 1bRgiRdPRAY sbefidhaMiie Ve bNe ABBRFIBF FoitRRACTRlY ¥

rectangul raegngggator 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



having a front opening. The refrigerator body 1 is formed by assenbling an
outer casing 2 and an inner casing 3 and filling a space b e h
casings with a heat-insulating foam4. A horizontal partitgézepﬂétefggﬁade
of ra'synthetic resin is fixed 20 to an inngr face of the inner casing 3. '
The partition plate 5 defines a cold storage conpartnment 6 in an upper
interior of the refrigerator body 1. A first door 7 is hingedly nounted on

a front end Yiakafe RAEPZR oranfk cafpew t nehtashmens part i tihen plepdorizdms
on an upper face thereof a plurality of protrusions (not 25 shown) on which

a chilling cd&FREGEVdGed. The chilling case 8 is forned into the shape
of a container hayi er_and fr.on openj.ngs, A.cold ai as e 9is
defi ned between ?#etegr‘ilg)gggiad%m%flpﬁéafhf? &1’#3 g:asgélcﬁ"%!t{:‘ﬁgr‘?ﬁsj%gqezf%w of
the partiti O%ﬁoldatf%tﬁzth] eHlbIOd%.&gﬁt Z_nSa ’rb,‘o!r'dgn£% . Y %ed%vfe%r i%%e.ni ng
and closing a front opening of the chi F I ng caseL”g’. A ‘support ;ﬁ até 100 is

fixed to ghe inneprgace ofg tafﬁeekﬁﬂSEledC?_é'fQﬁeét§9¢a§ié€at§lgov§fﬁge§ dgHmdhe

partition plate 5 under the 5 latter. The partition p S an open
front end thraisgihasyec meetlagignr ahd aagaedotatbhgwtl memulilks col d storage
conpartment 6 side. into a cold air passage 101 (a circul ation path)
defined between Fh@. ja@ris tiwiewbkdindélarate FiIlke 3yEhavwting ahe diyigerator
deodorizer 11 is provided in the cold air passage 101 as shown 10 in FIG
3. The const P¥ct ddfeh embodémanti zor aceconipncige widbs thebdavien tdeomnai land

| ater. The support_ plate 100 has a rear end_open to a vegetable
conpartment 13 (S?H?aéé D ApatehEAmtlagof@FIG. 1, showing the refrigerator

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
20 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



air. is caused to flow fromthe cold storage conpartnment 6 side through the

cold air passage 101 and the deodorizer 11 into the 15 vegegt.abl ,
conpartnment 13. A heat-insulating partition plate 12 is fix&d‘?téalheza%ner
face of the inner casing 3 so as to be spaced fromthe partition plate 5
below the latter. The heat-insulating part¥tion plate 12 is formed by

encl osing styrene foamin a casing made of a 20 synthetic resin. The

veget abl e conpar tang@né 1U®B iissprovutdedfioredpebéhyesand tdiodian) ai AsohBtdpehing
partition plate 12 and the partition plate 5. The vegetable conpartnent 13
comuni cat es 9 t e hiddling stieseade conpartment 6 via the deodorizer 11

| ocated in the cold air passage 101. Thus the vegetable conpartnent 13

serves as 25 a paftSWRPHe at® 1P8rigLicithiprt Heptirgien faseond o rinney s
mounted on a front end of the vegetab co rtnment. 13 so_.as to be
et e o vedtii 8" Sa s, ahoos sk Erotubhs TRy HiRR adate § yhier the
t abl. nt ' QJ. ' t.he shape of._a 7 L_2005 .
bont o ner Shavragt o ThE PR LRl £ s SRk rBaf chd phirbpaRima ch

| over case 150 @Sixd QSCE%Qe&mtc?Qﬁﬂw 2o ‘Ef’lﬁt 861 0¥\€5r?§§scgoo erft 6

front end. The upper case 16 i1s forned into the shape o al ner :

havi ng an uppeide®petiond. cA1k4i Qiﬁ?pé§s£?é'ni@ﬁ G VLA AP 3D He SRS
to cl ose and open the upper opening of the upper case. Referring to FIG 2
agai n, a fredmingperorer tpeaarti thi®n plaef | Feand nthbesuppertcadiate 309 ax to
be | ocated below the heat-insulating partition plate 12. Thus the freezing
deodorizer 11 is provided in the cold air passage 101 as shown
10 in 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



10 conpartimtent 19 is thermally isolated fromthe upper cold storage
conpartnent 6 and vegetabl e conpartnent 13. Upper and | ower dpoq@ 2% ?Eg
21 are nounted on a front end of the freezing conpartnent 13 's 6 £— &
slidable forward and rearward. Upper and |ower freezing cases 22 and 23
are disposed in the freezing 15 conpartmen® 19. A machine conpartment 24 is
defined in a lower part of the refrigerator body 1. A reciprocating

conpr essor 25corignigtan heviggaan efpiegeopeniggcy cAr upperr @aseedsi bis tiuemted
machi ne conpartnent 24. The conpressor 25 includes a conpressor notor 26
as a drive sotft ddie tR¥ezoRpreskdrsatoito26lpsecpacuppesl f§ce o drre doawr
through a drive circuit 27_to a control device 28 serving as control neans

and vol t age cHAEHYITRTREaRsTRENEERM: | TReFPRPeX. cofe LBnif of ofesd dertp the
: ! oo : ' ! - ded
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g _ con . ! bon
Coput . port | G SHEONPBRsCLal PO e lchlg1b08 ki’ oBEE A bulids SRR 5

sel ectively aenhed upped! c@dleput port or a second output port 2 7 JUL 2005
9 on the basis of the normal or reverse rotation of a valve notor 31 (see

FIG 4). The val VRef@toin@ltd SFTONNECAGEIN| aat BLedRitg combatithed? 10 tilke
control device 28. The first output port of the passage valve 30 is
connect ed vi definedstincdfid liamert Wasi3l B tso s ehdr backochtadf bedbw the
evaporator 33 as shown in FIG 5. The first evaporator 33 has an exit
connect ed t o heitednsydasdipy gpartition plate 12, Thus the freezing

10 compartment 19 is thermally isolated from the uppér colad 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



second evaporator 34. The second evaporator 34 has an exit connected to a

suction opening of the conpressor 25. Wien the first output p?ﬂg ngQ} h?g
passage valve 30 is open, refrigerant 10 discharged fromthe c or gg

i s-supplied into both of the first and second evaporators 33 and 34. The
passage valve 30 further has a second outdut port connected to an entrance
of a second capillary tube 35. The second capillary tube 35 has an exit
connect ed betawdhe basdsi 0f ofhd hermalsor aveaporsd arot3: iand oFba t el v tfcativae
of the second evaporator 34. Wen the second output port of the passage
val ve 30 is oplerseeh&Ifef 4} gerlhe: vailvehmetrer 3% li@rrcpneec:@nﬁr'esedtrh@@msre
supplied only to the second evaporator. 34. Returning to FIG 2 again,

first cold aiF9bdudngOchBRLEPN 2L Spvice) @b - nedbPnfifRst rekp et G of

veget abl e conpar t ment ated in the

33
first cold ait BPEFIES n&aiﬂﬁn%é F‘rsgt%c’re"\?/%gg?gﬁ‘%{a &Fdrél fggmgﬁm Wander
36 "has agcyl d@h‘ 134:::81% B N e B T e '51333%% & owh flg% ﬁt’o th"’éﬁ-lt'on

openi ng 38. ar'r - discharge” openrng nser
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storage conpartnent 6. The duct cover 39 1s nad a synthetic resin and

has a pl ural isey:oeid edtdpadtoli sThar aheh@esordd &Pﬁﬁbﬁa@oﬁ Us4 7REs adOeha ¢ he

cold storage conpartnment 6. The duct cover 39 constitutes a generally
L- shaped col ¢omneatest télai suessertiqtdmimgniotth ther eampregkbrots ! hahemaehe
casing 3. The duct 41 has an upper end open
first output port of the passage valve 30 is open, refrigerant
10 discharged :E:r:om 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



to.the interior of the cold storage conpartnent 6 and a | ower 5 end
comuni cating with the first cold air producing chanber 36. A f'rzéJ[fy1?nnﬁ
notor 42 is provided in the first cold air producing chanber S
connected via the drive circuit 27 to the control device 28. Afirst fan
43 (blower) is coupled with a rotational I$haft of the first fan notor 42
so that cold air is circulated 10 through the foll ow ng route upon rotation
of the first HfeahhdZoldistorage campanitinefd €0oNTHes@Gct DV 39 daais tidiuesd 2
and the first fan 43. The first fan unit 44 and the first evaporator 33
constitute a¥ peperaddyilnghanad ¢61dGaid driat dilr tmlassiogn gidssayge thoa rekar
col d storage compartnment 15 6 and vegetabl e conpartment 13: Part of air in
the refriger &edd rE HP§C%¥%CF4$-HFS the fihesfluckoftl RA$ Fn SRS Eh APSSY

36 th h d di sch 37 toth 16 to b
i scharged | £ FBR LBFErLRE Ghpbie (GEL 180 aah%%&p"w%%p eiﬁ Ah doves
f d th 0 f t 7 T t

downvar d 2 ol Si0 pRBRTRLERELSh il she el LRty #éé?ﬁ,a%m@%%&ﬁt-he
under si de of at per-Lpweln ﬁmg%gr ift %ggﬁggﬁu? lﬂffﬁggq 865. IPt edug&?l?l rl’lg

38 into the cold air producing c | S"case, ror

i s cool ed bychh@bkir 56 RNPBBRALOE cANfLa Q@Jeddﬁh.{re r i € I1'7(399|1?’116”?‘rc‘:ontro.‘t.
atmosphere in the vegetable conpartment 13. remaining air in the first

cold air prodeving Zhanperidstifan cllascbmb@eﬁ) t;hg evdp1eaeweoht dotadtisahar ge
hol es 40 of the cold air duct 41 and the open upper end of the duct 41,
t hen fl ow ngsha¥tJof @OOFirsitt fan motor 42 so that cold air is circulated
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



into the cold air passage 9 below the chilling case 8. The air further
fl ows through the deodorizer 11 and the cold air passage 101 _.in 6}0 t he
veget abl e. conpartnent 13, further flow ng through the hole /4 Uﬁ 71006t
of -t he upper case 16. Thereafter, the 5 interior air flows downward al ong
the front of the |lower case 16 and then rldarward al ong the undersi de of
the lower case 15 to be returned through the suction opening 38 into the
first cold ainrtprthducobg chapisale 9l BelbiStkashillhd Hia¥d 8 afte iSir
cooled by the first evaporator into cold air, which cools an 10 atnosphere
in the cold stwrthge fboparthrentgls thrdieddont r@silleand the idoddvajetmdsage
conpartnment 13. More specifically, the deodorizer 52 is disposed at a
return path si%eiBftotbee cagalahiel cospadtaient A3set’on§heulﬂlwxn$)rmmg

chanmber 47 i vi.ded in the 15 rear of the freemglg artnment 19. A
cold air di sﬁ:ﬁ% 3’@1 pé i 4G 4‘5870%05 56'1% BHRe fA@SOnt dpedfitfreaf teme the

provi ded bn econ rodUC|n chanber

Liqncer A and %ﬁ wi & c&}cg}& ajr
47 respedtively: Phe Ec gve %‘5?‘5?’6 ong ot Phb PartoriensFasse
scoomutt e inchie e pPeatRala ShloRE ORUE MM ENATRE  of iné adiie R e, "

notor 50 is connected throu con

'28. The secong lﬁél&e@%rh%dcﬂ%@& ‘Mhtehsuétieﬁ%é?{]ﬁl% §%a:iﬁt6)tthtehfllf:§9 JRPT

50 so that the cold air is circulated through t | owm ng route upon

rotation of &he psedadinfashihbef 36condnf aRiyNthss2 %ﬁ@p&hﬁ:‘éilb&e agecqnrd
fan 25 notor 50 and the second fan 51. The second fan unit 52 and the

second evaporcapdled3hycbhst Eiust avaposadoroahitbgconidt ai3., whdlcth aidols an
circul ation passage for the freezing conpartnent 6:

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



Interior air in the second cold air producing chanber 47 2 7 JUL 2005 12
i s discharged through the cold air discharge opening 48 int r ?he Lr?&égng
conpartnment 19 and returned through the cold air suction 02 i|‘=?8~J 9 o]
the second cold air producing chanber 47. In this case, the interior air
I's cooled by the second evaporator 5 34 ift% cold air, whi ch cool s an
atnosphere in the freezing conpartnment 19. Referring nowto FIG 4, first
and second t ehpEigchaEgedntiraudisthgnep 5% adpedpsohated dpenirg dd iintoortege
and freezing _conpartnents 6 and 19 respectively. The tenperature sensors
54 10 and 55 fc?ﬁ?%’%cf’ﬂ@?ﬁ?’g%? 4919 vetrrgetdipeeudh thessyphpirucinn v

with voltage | evels carding,.to te ratures.in the cold storage and
freezi ng cgnpdapret\{%e'@nrﬁ 24%61 ¢ 18e Fgggggt ?Qgﬁﬁyéllf h@rog'éﬁbﬁga?ﬁ?%b?: n&brs By
and 55 are ¢ to e vi;ce ) i St evapor ator

t enper at ur e ?3}?‘3%%%8 'aﬁ%gallggé%{n%fg e\’;%pgf)é? 89%&%%?&%?‘2“ SR o

connect edst 0 3h&HANtERla L8V G S _J&@li%ﬁ?a@ﬂ%ﬁﬁ%@% VR %%rezir{g

tenperature sensors 56 and 57 conprise therm stors nounted on the t1rs

‘and second ewapeTaiment 3% .and 34 using fixtures (not shown), respectively.

The first and second evaporator tenperature sensors 56 and 57 20 deliver

t enper at ure si gnakefareimgdovie REGI dg Siotdtagadlsvlrl tenperdtage isenygdace
tenperatures of the first and second evaporators 33 and 34, respectively.
First and se®dndam@oB5 sare chpeovidedanih 10Beareodl owitdedgeorani@t dateierzy nan

open or closed state of the first and second doors 7 and 14 respectively.
The compartments 6 and 19 respectively. The temperature sensors 54

10 and 55 comprise 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



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

i nternal ROM on which an operation control programis re02§&§d$ﬂ+h2885
control device 28 7 J UL 2005 13 controls the conpressor notor 26, the
val ve notor 31, and the first and second ¥&an notors 42 and 50 based on the
tenperature signals Vr, Vf, Vre and Vfe formthe first and second
tenperature ocansorks Shardnpreasdrt hotbir 26, abHeSe800d BYBHPOI AL Orand the
tenperature 5 sensors 56 and 57, whereby a cooling operation is carried
out. Furtherfingie agghisegondefan en@Brom2 @nsi Sidebhisgh- onl tlag ctemgpptativge
section (voltage changi ng neans) 70 so that a pulsed high voltage at m nus
several kil ovot9R2isVEpplf eiirenth¥ et e th@esinst e deodndi ampearatue
Referring to Fl or part. of the degdorizer 11 is shown. In a

G 1, a nmj .
rectangul ar SATIRET 2412 vty Pae fgetrand secand gyararatpraigmmakatyre 5
space di sgharge nechani sm I scharqing neans) 73, two. photocatalys
nodul es 72 and an oz g’%ean e%'ghﬂ’gjsqr‘r?%'yc%t &Pf/‘?‘é%‘g( 898ﬁ\é\ga§80ﬁf)o%? %‘ieﬁ%’i
75. Cold air | heyyef rd {or 5LS; Gau | t hyough .a.l ef t-hand
inlet 7la i rﬁ% ?{%t bl Bémgngd%gzﬁ’ 1‘1%_%6% g‘flgt }c%ﬁlttc#) \ﬂ{tsheh_?‘fgr S ﬁp%ﬁ%ﬁ aage
di sposed in tdipifyiny se@itdonl (vBiPAYE aﬁaﬁaﬂﬂg%eéﬁs)aﬁo vésVatht 1D JdiGed-
The cold air then passes through the aforesai el enents so as to be
deodori zed. Higjidensibtagedacomdnaisr ddvansaROkihoouubsa ild Gppheed eut lale

71b into the cold air passage 101 as viewed in FIG 1. The prefilter 72
di sposed at telectrodes of the deodorizer 11. .

(7))

10 Referring to FIG. 1, a major part of the 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 prath 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



uppernost streamof the blowi ng path 71 to renove dust fromthe cold air.

The space di scharge nechanism 73 is di sposed next the prefiltzr 1ﬁdg§§
conprises a plurality of generally w re-shaped 25 di scharge gﬁ cd G
made -from tungsten and two flat counter electrodes 77. The di scharge

el ectrodes 76 are disposed in one row soldk to extend horizontally across
the flowng cold air. The two counter el ectrodes 77 are di sposed before

and behi nd t hiti&arhd)efe2@@bdetd7divitngasmlActiotRe dorebt Dohespeiidp
the direction in which the cold air flows, so as to sandw ch the discharge
el ectrodes. ‘elrodduairerfigvet sodas 7 isandwichnbbe dfschatge Eladiroaiegh
which the cold air is caused to flow. A high voltage of the negative 5
polarity is dFph eauateselagtaadeséhdrafeaarathenadssizstaidat herough mhgich

el ectrodes 77 so that ultraviolet rays each having a_ wavel ength not
exceedi ng 380tl?ﬁn°é’ﬂ BEEES SRNSHHERCELOV Each N19bt Bt aspset n’%&ﬁl‘l@gﬂfﬁ‘@

i ded et . .di sch | ect 76 and th t trod
777" Each 310 Tonarona Py SOREHE A LR addcPatghot RkEOran & ot o
' h & ' bl 68. A Lyt j.al
{1 ani um oxi G0 Apetesyeoaey 27, PR Fg Bl pttbiein e each Bhilha 5 o

so as to be fixeddngthhaotuekacgdaehgt BBoPAREanaTBEoaRAGEIpSERRREA .
mechani sm 73 is detachably attached™to the 15 blowing path 71 in the

direction of arroRaéi bhGtotatagesbemoddle the phopeedtakustbaPrddes thd.
More specifically, an openable door (not shown) is nmounted on a pipe wall
of the bl ow Wgsgliahrge7 élsctasdes F6r negpdhe countleac atlieart rafddashe’ spaGach

di schar ge
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



nmechani sm 73. When the door is opened, the space discharge 20 mechani sm 73
and the photocatal yst nodul es 74 both di sposed in the bl ow ng path 71 are

“taken out in the direction of arrowin FIG 1. The operatgp gﬁ&A
refrigerator will now be described. A case will first be describe ere
the cooling operation is 25 carried out &% the basis of information about
a set tenperature for the cold storage conpartnent 6 and tenperature

i nformati on 3Ibisai hedt byhd he fiiigetranenpes clial e & eNrsen thecbhipgesase, 24 g
control device 28 opens the second output port of the flow valve 2 7 JUL
2005 15 30 swpmdted Haboefthiegddast divepbmated 38omThe cuonprals siwvizle i28
supplied into the first evaporator 33. The control device 28 further
drives the fifgithem Q¥H1Vt95455h§0 figgt e oy 45 sios that ddleatcod & isudis

the cold stora table compartments 5 6 and 13. \WWen the operatlon
of the deodoﬁﬁgﬁ?ﬁf% ﬁ@Hg |FR?ﬁ§FéHStPﬁ€9ﬁl%ﬂdV%ﬁQ%EEP%ﬁé%ﬁﬁﬁﬁ'mﬁ@ s

f d:-b h | d h |
D uch L Rat O Al ?frav. I HHE SbERRtIOR: ofs K deiaeRar 1 E, BE! EReR
cont ai ni ng 0(19{11;&%@@”6%?'ﬁ&é@%fé%@g%&%@&g&gly ;&%QH%&{]E ' %%3

71a into the deodori zeér as the res e fir

The col d air disdnaegef biEEt6des P bha Qﬁéfdddr&reﬂ %1efc*i%%f [ ¢f HRAFRLAG

t he space di scharge nechanism 73 through the slits 77a of the counter
el ectrodes 7the unttrheispaterdiyschaggezorehapespréduckhe ultraviolet rays

15 produced by the high-voltage discharge are irradiated onto the

The cold air containing odor component in the refrigerator

10 flows thfough.the inlet 71la into the deodorizer'il 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

15 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.

20 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.

25 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 okygen. The cold air thus deodorized in the aforesaid



phot ocat al yst nodul es 74. Wen subjected to |ight energy, the titanium

oxide is activated to performthe photocatal ytic action. quent | he
odor conponent contained in the circulated cold air, suchcgzsﬁm@rtﬂ fﬁﬂi

deconposed by oxidation. 20 Furthernore, when passing through the space

di scharge nechanism 73, the circulated cdléd air is nmixed with the ozone
produced by the high-voltage di scharge, reaching the ozone deconposing
catal yzer 75 ndirsposedsdowacibeuspied dilsshaiige tiechanitdet737vbt hint&s pasd
to the direction in which the circulated cold air flows. 25 The ozone m xed
with the odorcampasdmemtsetaf the teérdgecaltatred cold air is deconposed by
the catal yzer 75 to thereby produce active oxygen. The odor conponent etc.
i s deconposed by ¥HE- @&hans shpgeesulie dolag srperAmenteododngted by tihe

aforesaid 2 7 JUL 2005 16 manner i s reci rcul ated throu h the outlet 71b
into the coﬂﬂgﬁ“ﬁé’ﬁss of* TemAindes gats: bf) ‘Fﬁ&“‘“ﬁ”’s’ﬁo he neddideradionn

h it
T WA EB Pl ek AL
ammoni a in the rehEige éﬁdfﬁew&ldewgeﬁ%gf’%ﬁ%\éera Iona? r%ieodto? o5 o

deodori zers. Synbol otes the ca conven zer

the heating BeRBACrILERR. " Kyn QQSHGE&G 8o £8Sernlf ct':l%g G%Oglo'ao{ﬁrenckflotrp:le_l.

enbodi ment when the electriC discharge 10 was carried out by the space

di schar ge nedkadosizéd 6ENtheSHBREing" By éenogﬁﬁbéhe“@sﬁe%tté%e tdROAQYdezer
of the enbodi nent when the electric di scharge was not carried out by the
space di schapgethe deodorizer of the embodiment when the electric discharge
10 was carried ouf by the space discharge mechanism 73 (ON) Symbol
“O" 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

mechani sm 73 (OFF). As obvious fromFIG 6, even when the space discharge
mechani smwas turned off , the remainder rate of ammonia 15 f? re@gGCﬁQ 50-
a larger extent as conpared with the case of the convention d r @ .
A still nore desirable characteristic was obtained fromthe case of the
deodori zer of the enbodi nent when the spdde di scharge nechani smwas turned
of f. According to the above-descri bed enbodi nent, the deodorizer 20 11 is
di sposed i n tduenpzoleth tabndpis fagsoud baxfpddmnty efrel gecahposed e GEat&ion.

di scharge nechani sm 73, the photocatal yst nodules 74 and the ozone
deconposi ng darud .y decompogiéidn spod exlimindici dl ofi hhe pdssagmmpdnarit tetas.
deodorizer 11. The ultraviolet rays are produced by the high-voltage

di schar ge of Hq?é’eé"ﬁ'aéé the aedrgecrs teoac Anfi aaryied ThY uisingytbeeezong aind

cause the phot 74 to performcthe phot ocatal ytic action.
Furt her, tﬁe lﬁ °¥§%uirﬁyﬁ;b‘??%rﬁlf?l%u£ £ HRY, dite det M -stHdage i sedadidsosed
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refrigerator are carri‘ed out using e ‘ozone and avi o rays
produced by thack gie pabiaaatdh §Eharfe:ish SAASAKISRLhYE dé’@o;ﬁﬁégmg%fct
deodori zation need not be replaced by a new one, and drug need not

suppl ement ed areucbhbinedstogetidwe, pd oyt ataide FFEldqutr awm;idiﬁer&zm be
deconposi ng action are conbined together, a w der range of odor conponent
can be decodpeomposaddi tAdhiaiiognakiyncainte dbeddedderiiérchh qamguoduce

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 the 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



10 the ultraviolet rays without using a fluorescent |anp, no special
handling is required in the case of disposition of the refrigerator or the

deodorizer 11. Further, since the deodorizer 11 deconposes QbQ Qﬂgpe§$¥§
means of the ozone deconposing catalyzer 75, the ozonic 15 toncentr n
in the atnosphere in the cold storage or Jdgetable conpartnment 6 or 13 can
be prevented from an excessive increase and accordingly, the user can be

prevent ed framimadiity afsgehérably oziore dlidpdd @iceheania alleatrbdag g and
bet ween 0.02 and 0.03 ppm for exanple) when opening the door 7 or 14 of
the refriger divtr f2atrourdimpoadactrodes ik’ i nfecoodioglyhea lefngegesphoe fixan
be prevented _from corrosion. Further, the space di scharge nmechanism 73 is
detachably #eefddFatdamnecar ohengebbaingd . asccermpaged, wWiktén aormunfanmt

i s adherent to the discharge el ectrodes. 76, the_counter 25 el ectrodes 77 or
t he phot ocat a‘ﬁfsc?larmulsg§t T 1Ph3£§ﬁléc"éle FELf A HRCRRESaNT S ReRE YErefh Hched

f th i t_th tani i s-elininated by water
washing. for Dxansra0haquttier ) W 98 BThoifafaut ol Ge ot Ve
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di scharge systemin which electric discharge is perfornmed via 5
i nsul at or. Fandheccosidnaglyhetheglevdbiragengf eEliechegati van pel amptyved.
applied across the discharge el ectrodes 76 and the
The voltage application to the space discharge mechanism
10 73 is synchronized with- 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



counter electrodes 77, a'larger anount of ozone can be produced and
accordingly, the deodorizing efficiency can be inproved. The vaqltage
application to the space discharge nechanism 10 73 is synchr@ﬁﬁz@ﬁLwﬁﬂ@S
the operation of the first fan 43.  Further, the voltage applied to the
space di scharge mechanism 73 is changed d&ording to a volune of air
supplied by the first fan 43. Accordingly, deodorization can efficiently
be perforned dischdrge agechaeiemt he3 demdor beer uddi sfopehat e fithiani el @5
circulated cold air flows into the blowing path 71. The applied voltage is
i ncreased as ALl lohaeaspeplobecabelyst moduke 748 iissfdeneddse & istolg
that a flowrate of cold air is reduced. Consequently, a reduction in the

deodori zi ng eFfiFHRHL PXLiden tonkhe  SiifaGoRE Ahenbaseofiadat Erem e arqugan
b ted. . 2Q Si h t { al yst I 4 js di d bet

Cre o ot <5 LSRR RERLO R Bl O AL ol S SR
non-di recki o el r r e a di scharge . mechani sm
73 can effi c%rﬂ#?égggib?‘ro? |egta§e{g e(%r??‘ %ﬁg%gg%%%%gaoa uf‘se’t 5%1%’&%@1}(3“%

accordingly, nduidf fisCia@Beprsbl thetRe PIGKOLEt BhYA $11 eaal) an;
| nproved. Furtherrmrle, thg Sphot ocat al yst m%u egﬁYZlar gfq'{d%@%org’e%lglt%% e

upstream and ard@WVeE reRMbisee SuRiraldle toPanecli $RANGMRENMY ¥ Hxed is
Consequently, the ultraviolet rays produced in the space 2 7 J UL 2005 19

di schar ge nectemdiesmd’3acgerhethsephdtoddieil et id ottt yon Sitlivd @ealfotmerBch
photocatal yst nodule 74 is fornmed by fixing titaniumoxide to the surface
of the base Wid& higmeaffdgisnsiyseven when an amount of titanium oxide which

10 is 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



ceram c. Consequently, the flow of cold air can be prevented 5 from being
bl ocked by each photocatal yst nodul e 74 even when each nodule is disposed
in the blowing path 71. Further, since an area of the bagd sﬁd agB{bo
which titaniumoxide is fixed is rendered |arger, the photocatal ytic
reaction can be performed wth high effi&0ency even when an anount of
titani um oxi de which 10 is an expensive material is reduced as nuch as
possi bl e, wherseuponortbelow] ot 0duppmublist aetercarh£f f thé esbyobeot! mdiynajeed.
FIG 7 illustrates a second enbodi nent of the invention. Only the

di f ferences [ptemeatetthe first and second enbodi nents wll be descri bed,
and identical or simlar parts in the second 15 enbodi nent are | abel ed by
t he sanme referencRlS§nbdhl P2aandn 9Bhdllpstsatenpothirdtembodimentecdid the
enmbodi nent, the deodori zer | s dispgosed above the first fan 43 in the

11
first cold ai™FodtRG e Hambbhe 3geRdorizes i hibt 19144565859 oE5pRd the

the col d 0 B AGREABRTOREAT Ay SAUBIOTRETT] 1ot I Hedls R ARY A oA

36. The ot hetCRRS! FUELL0rolod fifd Pl URHA! BLohSLA DEXSAR A8 addiBledd st

first enbodi ment. According to the“secon 0zone can

deconposed ah0cdlial AerChSsAgé 19 Gl 38 DYod Qi OF Wit & QAW 15 and

catal yzer 25 78. Consequéntly, the first evaporator 33 and the other
pi pi ng di sposhe i NedbeifsnisitDed d pRirtiAiQdiicipnatehanperis6 rh eldediie be
prevented from bei ng corroded by the ozone. In the construction of the
second enbodcpmpartmketoddnea<osivewt r dhi FII@ 78 UThe2@E1e20 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



is at or below 0.05 ppmin order that the corrosion nmay be prevented.

FIGS. 8 9A and 9B illustrate a third enbodinment. In the third enbodi nent,

t he deodorizer 11A is discrete fromthe 5 refrigerator bo@yMJU[@%@[E
deodorizer 11A is detachably attached to the refrigerator Body 1 e

deodorizer 11A is disposed in the cold ai2l passage 79 defined between the
| oner case 15 and the heat-insulating partition plate 12 in the vegetable

conmpart ment Ilshpisieshomn dutt |6 rEEriferatbt chavigoh the gl dgrdardyerthklA
comuni cates with the cold air suction opening 38 of the first cold air
produci ng chambigrte3Gnck ganeresdpplyy bel per&orfred.suppl yi ng AC 100 V ext ends
from the right-hand rear end of the deodorizer 11A as shown in FIG 9A
Wien the deodori zBFG31ALQ sangd tldcAddussrelte prefoigthaembodigenhe Only the

power -supply plug 80 is inserted into a socket 81 provided by the side of
the cold air %E%r&?%ﬁeﬁﬁﬁyege dheshddtti Ang dourgl embaskigent s ¢ilde be

hird enbpdi g d 1A hably attached to t
"ot 11 gor abor GRRFLESOaccotBi g1, FO95 hincHe LT ﬁaﬁttraae‘é Sendpetcr, 1R
di sch | ag} 70, |
modul es 74, %%1513%% qsﬁﬂn%aﬁig’ﬂ‘éé‘én‘i% iioRed | (F3 bR BIRb, RRRESY" 2

deodori zer benp3q sihla pilifatpyHE ea]%téf erleé&‘i‘?:fhéjéfti@?bﬁrsmﬁé

as in the first enbodi nent. For  exanple, refrigerators cormercl a use
25 and for lrm&uldats@dlarg@s ehaveradesr g8 plaRAGnle)) .aNEHAC VM tRE YBledt Hodede

amount of odor conponent is contained in the interior atnosphere of the

refrigerator strApsa §ksahd, the Mtenceegdcedactrodes 76 are alternately

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.



to be frequently carried out. Thus, when the inventionis 9 7 J UL 2005

21 applied to such a refrigerator having a | arge capacity, éﬁe iﬁé@gance
can readily be perforned. FIGS. 10 and 11 illustrate a four e.HigEd t. .
Only the differences between the first and fourth enbodinments will be 5
described. In the fourth enbodiment, the d&dorizer 11B includes a space
di scharge nechani sm (di scharging neans) 82 conprising a plurality of

count er el ectderrRrdingly. Fhefit fachurisbrle gt U5 Stizaciee@laT ar odesaih gitarge
one). The counter_electrode strips 83 and_the discharge el ectrodes 76 are
alternately 19f A¥FEIFs oL gentpmdpagtdasdothenheides| hsand B parell dhangead

one anot her. .'I'{rr\o gho oc talgsh godul es 74 are disposed at the upstream
and downst r eat st dE8CEF THPSPREECYFs IR e WeShAmdsm the RhReFtatRtiche

di sch ' N tachabl tached to,fhe bl ow t
T ach phorae AL ot g 7L BE Gty eh Eirbree Sy L cen 88 i Bl
Techani SM582 g b 1A It anALEALNSY LALRERRL OW NG path 71. The

~deodori zer 11B operates substantially in e same manner as the deodorizer

11 in the first eRBOStABRG - td RhkNEoh Pl tdhb AR T Rhe Eﬁﬁecﬂ%ﬂronﬁ'n
el ectrodes 83 are disposed so that the 20 flat sides thereof are parajleg{

to one anot hethe Gerhemisnt 182, sidee ana@uat eidel BCoppdesdIddaHwts LW Rird he

cold air fromflowing in the blow ng path 71. Furthernore, when each

phot ocat al ystchamggabd e74ibhveanh owbesi desn Aauid photecattiadysadmbaul be74 is

blow ng path 71, the side A confronting the nmechanism 82 side and a side.
attached to the deodorizer I1B. Even when the photocatalytic

10 reaction is reduced Witﬁ 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.



25 B opposed to the side A are changeable with each other. Mre
specifically, contam nant is easy to adhere to the side A qf ﬁﬁ&& m)dul e
74 since the side A confronting the space di scharge macha%g

subj ected to an active photocatal ytic reaction. L 2005 22 Accordi ngly,
when each nodule 74 is detached at a cert@3h stage of adherence of

contam nant and the sides A and B are changed w th each other before water
washi ng, the photntaigly! the deaddrireras iedpatinldd naepeniden tignpereié |y
using the side 5 B to which few contam nant is adherent. According to the
fourth enbodiFafinigaratay dedA lconflovaispegitfilceliyc hitine macB2neictapactmerst de
B opposed to the side A are changeable with each ot her when each

phot ocat al yst8 hrddufiefined belay fhgcblewingPaldvdér aseshawB ircFdF.whdn the

phot ocat al yt| 10 action is reduced with a certain anpunt_of contam nant
adher ent @Pf“em& E‘énﬁ c?’Pl%a’bWrbEgt"a?’fl? i Herad anhigh- Y%%%?%ﬁﬂ%ﬂ-ib’élg

d f f th d B h

Thus. the pﬁité‘%% 8 ibindtd eégﬁt%%e%é"é’r eS0T 4 v afgf tmte 890
I f d

Il ustrates ayf 'eﬂe%t%%gxgbggi;t(n oﬁ:'}%?ﬂ%é% ﬁx%h%‘?-%otﬁgfe"‘ﬁ%wﬁﬂﬁ F4454q 20

fifth enbodi nents wil scri I'n nment
deodori zer 1hGd BEbWIRE paPBbIHad antiipw. d;f aﬁréétaaoa/ﬁgﬁ&t iggu 88 xm.%d
0

t hereof. The other construction of the deodorizer he sane as in
first 20 enbddi FEGL.1The ThenbB4wing hetivBger aka&ummmhw @fgetﬂaﬁ:aﬂy st
fan 43. Accordingly, even when the operation of the first

L-shape.

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



fan 43 is interrupted during the energy-saving operation or defrosting
-operation of the refrigerator, the fan 84 is operated so that the

deodori zer 11C perforns the deodori zing operation. 25 Additi ﬁzl Ibmy_t ?ﬁ ﬁ
deodori zer of the fifth enbodi nent can be applied to refrig t o] g e
direct-cooling system FIG 13 illustrateg4a sixth enbodinent. In the sixth
enbodi nent, the deodorizer 85 can be powered by a battery. 2 7 J UL 2005
23 Accor di nglembadimesdad airiz emaBSbies mpRidid® asdepandest|ly phi the first
refrigerator body 1. Mdre specifically, the nmachine conpartment 87 is

defi ned bel ownbediibleati,nghpashd88 AsasdBuef reddiGphi:odatalshet meehilee 74
conpartment 87 are encl osed a high-voltage applying 5 section 88 including

a step-up tr &% Be fdanges whith eacheatBer immkhe|sane mgnpsrors ADCthe tieurtdo
p-up ! . |
for driving tgﬁ’ |l.owi ng fan 84. The blomnng path 86 has an upwardly
di rected out I% eadyi dhERpugh, trephesocqhalps ot e {4sere dispesed
formed into gener al | L-shape.. 10 The hi gh:yoltage plying section 88
i ncl udes %n %& q:(%an\}l r er?gamseag@f o%ovfl?‘isottres%mﬁg?%rogoﬁsgrts'\éﬁ(‘j’%a d%é%’&ﬁ@ﬁ
supply T OMddiahathiehs ooy 89, LA b AR NeheoNeotlcfl) doP ShRRARRAMR DY
the step-up transtormer 8§a an fﬁ%n conv tedq%B a 'céﬁ%éggghafng q%? a
DC convert i Nn@n3gCéhdmddle ﬁafw aREP¥LEAt 4% i@thed ﬁ?gefgﬁfnyof | Rm ¥t i
step-up transforner 88a. Finally, a pulsed high voltage of the negative
polarity is apgdki.ed across the discharge electrodes 76 and the counter
el ectrodes 77 in the sanme manner as in the first enbodi nent.
Further, the voltage applied to the discharge electrodes
10 76 may have the positive polarity. The applied voltage should
not be limited to the pulsed 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



According to the sixth enbodi nent, the deodorizer 85 is 20 driven by the
batteries 89 with the use of the step-up transforner 88a, whereupon the
deodorizer 85 is discrete fromthe refrigerator. Consequently, Lﬂf
deodori zer 85 can be disposed at any location in the refri&é?ad ZQBS
exanple, near food emtting a nore offengidbve snell, such that

deodori zation can 25 efficiently be perfornmed. Further, when the deodori zer
85 is di sposexthinh aheeflsicoper @iforhe tiadenta ofeadodeFiin@d WIE i, appended.
deodori zation can be perforned. The invention should not be [imted to the
foregoi ng 2 ©1HINs2005 24 enbodinents and nmay be nodified as follows. In
the first enbodinent, the sides A and B of each photocatal yst nodule 74
can be changed with each other in the same nanner as in the fourth

enbodi ment. Al though two photocatal yst nodul es 74 are disposed 5 at the
upstream and downstream si des of the space discharge nechanism 73 or 82
respectively in the foregoing enbodi nents, -only one nodule nmay be di sposed
at either upstream or downstream side. Further, the voltage applied to the
di scharge el ectrodes 10 76 may have the positive polarity. The applied

vol tage should not be Iimted to the pul sed voltage and may be a steady AC
or DC voltage. Further, the applied voltage may be set to be constant '
irrespective of a flowrate of the bl ow 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, the high-voltage discharge can be stopped when the

user opens the door 7 or 14 to take food out of the refrigeﬁgﬁﬁggg[gﬁggﬁ

di scharge nechani smmay be of the flat surface type dependi

deodori zing capability. The counter 20 el ectrode 77 may be neshed. The
voltage applied to the space discharge nmechanism 73 may be changed
according to a set deodorizing capability_as well as according to a
supplied air volunme. The foregoi ng description and drawi ngs are nerely 25
illustrative of the principles of the presgpirgdvention and are not to be
construed in a limting sense. Various changes and nodifications wll
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 b¥LE@%r@@@ﬁﬂgﬁdincbﬁkgﬁ-a2&éGHJri%Q?gis2§r6%f¥éwsin;a A
co

refrigerator in which a deodorizer is provided in a ait circulation
path for deoderizkng aRrahISRRE RN fe RBLELARS AL 2t diSrdeRUQLT 281

conpri sing discharging neans for produci ng ozone and ultraviolet rays by

means of hi ghevol§agaordi sehar geomz%rph@ngcﬁtsahgstdim&smfrmegﬁgrr&%? ng.

an odor conponent and injurious substance contained in the atnosphere by
means of phobeeat@instozone 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.
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 wmodule 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 2. Arefrigerator according to claim1, wherein the deodorizer further

conpri ses ozone deconposi ng neans for deconposing the ozone péogquﬂwgy .
t he di schargi ng nmeans, the ozone deconposi ng nmeans bei ng di spased- 883
downstream side of at 15 | east the discharging neans and the photocat al yst
nodule with respect to a direction in which the cold air flows. 3. A
refrigerator according to claim 2, further7 conprising a heat exchanger
having a cold air inlet, wherein the 20 6zone deconposing nmeans i s

di sposed in the ca/d aiy f&&?&egtéﬁ%cﬁ%ﬁangxggagﬂ one of) ﬁ? %ﬁl?lr

according to claim'l, 2 or 3 Wherein two ph tocata nodu

di sposed at upgtpgam RO JOWNSE araeoaér&éifs %cmfe '%ChéH gaﬁﬁﬁan%h

‘respect to a direction in which the cold air flows, respectively. 2 7 U

L 2005 27 SppBebelfdaitabk8huds oy di e e s,
wherein the de ogorlzégﬁ%nc udes 3!%égacgﬁﬁq?ﬁégﬁpﬁ§%%§§$%&3§9 ﬁ%@gfﬁﬁng

attached to and detgshed.fromthe body of the deodorizer. 5 6. A
refrigerator according to claimb5, wherein the photocatal yst nodul e has a
first side confronting the discharging mneans and a second side | ocated
opposite the first side, and the first and second side of the

phot ocat al yst noduyl e ane repliafesd 9 Qﬁﬁﬂmﬁhh& the tben whenyhbein the
phot ocat al yst nodule is attached to

photocatalyst 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.



t he body of the deodorizer. 7. A refrigerator according to any one of the
preceding clains, wherein the photocatal yst nodul e include '31@@%?2

15 froma porous ceram c and a photocatal ytic nateri al fixe to a Face
of the base. 8. Arefrigerator according to any one of the precedlng
clainms, further conprising control means for controlling the 20 deodorizer
o) that the di schargi ng means di scharges ekectricity when cold air is
circulated in the refrigerator. 9. A refrlgerator according to any one of

the preceding claions, aherelgethedeqdoriazay tachygesn@ banchor Pé&éﬂlrﬁg
agai nst 25 the discharging neans and t he photocatal yst nodul e. 5

2505 28 10. Aaliek|i oo ageer duhgadei Ay ane10fed he, Preses ngandcl aclhlgs
wherein the deodorizer includes a body, and the discharging neans includes

two el ectrodessbrévealy Weaeh ehetidds cudi $aBatLgeads wliveet! %h@@ﬁféﬂé@c@zﬁnd
is attached to and detached 5 fromthe body of the deodorizer. 11.

refrigerator sasenashdgid QiiaRy:t0nepefréheePraredisnGt taLaLaB Lo Wasd ea@céd?ﬁd-—
.di schargi ng means includes two el ectrodes across which a high voltage of a

negative pol &rbhyths A bedrisd debdotkhatrel ectric discharge is perforned.
12. A refrigerator according to any one of the preceding clains, further
conprising voltage changi ng neans for changing a discharge voltage of the
di schargi ng neans. 15
11. A refrigerator according to any one of the preceding
claims, wherein the discharging means includes two elecrrodes

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.



13. Arefrigerator according to any one of the preceding. «clains, further
conprising a door closing and opening an interior. of the Eg?ri La @ and
control neans for controlling the deodorizer so that the di haﬁg ng ans
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 electrodeszgnd t he photocatal yst nodule is-
di sposed between the el ectrodes of 25 thé discharging neans. 2 7 v UL

2005 29 15. A refgi genat ol according 10,80, 008 hy t B8 PELCEE NG-o LlALES,

further conprising a refrigerator body, wherein the deodorizer is attached'
to and detachgd;hs omehent of rd&%ﬁé%g ROdYe £ Pi fefi-a B! EhELGET GhOFe AL CRRMI NY

to claim15, wherein at |east dischargi ng heans of the deodorizer is

powered by agRghbelder 14 Acdender itgeranw"id\eﬂa{:c%eget%fq@b&ﬂe at:é@ﬁrlﬁqzatt%ra

body of 10 a refrigerator so as to be located in a cold air circulation
path for deg@gﬁizing an atnosphere in the refrigerator, the deodori zer
conpri sing discharging neans for producing ozone and ultraviolet rays by
means of ki gh-voltage di scharge and a photocatal yst nodule for deconposing
an odor conponent and injurious substance 15 contained in the atnosphere

by means of photoggt al ¥SterdfyeAd0040EIZBMACEOETLNE 1 Ghalk8Bn 1h 10hgkei n
at least the discharging neans is powered by a battery.

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.




20 19. A refrigérator substantially as herein described with reference to

t he acconpanyi ng drawi ngs. 20. A deodorizer substantially as ei
described with reference to the acconpanying drawings. 2 7 JZEF‘%E@SZQQ5

REFRI GERATOR AND DEODORI ZER PRODUCI NG OZONE BY HI GH VOLTAGE DI SCHARGE
ABSTRACT 5 A refrigerator includes a deod& zer (11) disposed in a cold

air circulation path (101) for deodorizing an atnosphere in the
refrigerator. The deoBBFRIGERATAR ANER| DERBORESERaPRODYCINGIZONEI) for
produci ng ozone and ultraviolet rays by neans of high-voltage discharge
and a photocatal yst nodul e (745 {BGHOVEMRHRTPGHARGHdor conmponent and

i njurious substance contained in the atnosphere by neans of photocatal yst.
Sel ected figure: FIGURE 1 ABSTRACT

5 A refrigerator includes a deodorizer (11) disposed in a cold
air circulation.path (101) for deodorizing an atmosphere in the
refrigerator. The deodorizer (11) includes discharging means
(73) for producing ozone and ultraviolet rays by means of
high-voltage discharge and a photocatalyst module (74) for

10 decomposing én odor component and injurious substancé contained

in the atmosphere by means of photocatalyst.

Selected figure: FIGURE 1



