DESCRI PTION HUM DI FI ER TECHNI CAL FI ELD 5 [00011 The present invention
relates to a humdifier. BACKGROUND ART [ 00021 Conventionally, a humdifier
having a configuration including a water storage part for storing water and
a vaporizing part (humdifying part) 10 for vaporizing water stored in the
wat er storage part has been used. As a hum di fying nethod enployed in the
vapori zing part, there have been known a heating nethod in which water is
heat ed and vaporized; an atom zing nmethod in which water is released into
air in an atom zed manner by neans_of ultrasonic waves or the |ike and
vapori zed; and a vaporizing 15 netﬁﬁﬂygﬁréﬂﬁﬁﬁrair is caused to pass through
a humdifying filter (vaporizing filteag havi ng wat er absorbed therein and
the water in the hunmidifying filtddUMINHNd¥Rzed. [00031 As descri bed
above, since the water is left inside a humdifier at a roomtenperature
for a long period of tinme, there may arise a problemof 20 propagation of

m cr obes and a probl em of odor generation caused by the propagation of

m crobes. ITEOANICALSIELD the vaporizing-type humdifier, the humdifying
filter is required to hold noisture in order to ensure humdifying

per f orgrancqoopty Tk b dverrlor Felhfaliy hubfagyse the hum di fylng

filter to contact o e air OWM ng the outside air, thereby 25 causing
a problemthat the m crobes easily propagate on the humdifying 1 filter
and the |ike.

BACKGROUND ART
[0002] Conventionally, a humidifier having a configuration including a
water storage part for storing water and a vaporizing part (humidifying part)
10 for vaporizing water stored in the water storage part has been used. As a
humidifying method employed in the vaporizing part, there have been
known a heating method in which water is heated and vaporized; an
atomizing method in which water is released into air in an atomized manner
by means of ultrasonic waves or the like and vaporized; and a vaporizing
15 method in which air is caused to pass through a humidifying filter
(vaporizing filter) having water absorbed therein and the water in the
humidifying filter is vaporized.
[0003] As described above, since the water is left inside a humidifier at a
room temperature for a long period of time, there may arise a problem of
20 propagation of microbes and a problem of odor generation caused by the
propagation of microbes. In particular, in the vaporizing-type humidifier,
the humidifying filter is required to hold moisture in order to ensure
humidifying performance, and in addition, it is required to cause the
'humidifying filter to contact outside air by blowing the outside air, thereby

25 causing a problem that the microbes easily propagate on the humidifying



[0004] As a hum difier solving the above-nentioned problens, in Japanese

Pat ent Application Laid-Qpen Publication No. 2006-3042 (Patent Docunent 1),
a humdifier in which a vaporizing filter carrying a photocatal yst such as 5
atitaniumoxide is irradiated with ultraviolet rays is described. Wile
this humdifier is in operation or after the operation of the humdifier is
st opped, when the vaporizing filter is irradiated wth the ultraviolet

rays, mcrobicidal action is exhibited in portions thereof which are
irradiated with the ultraviolet rays. 10 [0005] In addition, in Japanese
Pat ent Apphlteatandnthledikle.Open Publication No. 2003-322368 (Patent Docunent
2), a humdifier in which silver ions are eluted into water in a water tank

is descri bEg)o4Thas wahamilifidrhelwaigethd abdve-iferahsedbebbismepis ldpanbye a
vaporizing filter and vaporized. [0006] In addition, in Japanese Patent
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antimcrobial acrylonitrile-based fiber which contains a netal conpound,
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' nvention when the vaporizing filter is irradiated with the ultraviolet rays,
microbicidal action is exhibited in portions thereof which are irradiated with
the ultraviolet rays.
10 [0005] In addition, in Japanese Patent Application Laid-Open Publication
No. 2003-322368 (Patent Document 2), a humidifier in which silver ions are
eluted into water in a water tank is described. The water in the water tank
is absorbed as moisture by a vaporizing filter and vaporized.
[0006] In addition, in Japanese Patent Application Laid-Open Publication
15 No. 2001-89968 (Patent Document 3), antimicrobial acrylonitrile-based fiber
which contains a metal compound, such as a silver-based compound, having
antimicrobial activity and has photocatalytic activity is described.
Patent Document 1: Japanese Patent Application Laid-Open Publication
No. 2006-3042
20 Patent Document 2: Japanese Patent Application Laid-Open Publication
No. 2003-322368

Patent Document 3: Japanese Patent Application Laid-Open Publication

No. 2001-89968

25 DISCLOSURE OF THE INVENTION



[00071 In the hum difier described in Japanese Patent Application Laid-Open
Publ i cati on No. 2006-3042 (Patent Docunment 1), however, scale is deposited
on a surface of the vaporizing filter, and when the surface of the 5
vaporizing filter is covered by the scale, exhibiting a mcrobicidal effect
is hindered. In water such as tap water used in the humdifier and adsorbed
into the vaporizing filter, dissolved conponents such as an electrolyte are
present. Because on the vaporizing filter, noisture is vaporized, these

di ssol ved conponents are deposited as the scale on the humdifying filter.

10 When thpr@m@ﬁg%Kgsdlb@dwggg@iiﬁb@gtigﬁl ter is covered by the scale as
mentioned above, light is hindered fromreaching the surface of the
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filter wwth the Iight and to exhibit an effect” of the photocatal yst which
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probl em t hat pr. at i on of i,.crobes _al so por t,i ons scal.e ,ch are
D sent . ondeRERGAR o Phtfare of ehe Apdritute 530l ApHo2Bin thecoReics f Ui £ on,
in a case of the hupjdif.ier described in Japgnese Patent _Application
Lai d- Bpen PRRYTIERE BleRdS Coveredsby 3B %qaé%,e%afu%&%@nfnl%qbﬁﬁai séfert is
required to increase a concentration of silver ions dissolved. in the water
in the wat Bindezad. i ho arater sughasttgicnwateyunsedinhie huapigdblier and asspehed and
to this end, it is required to use a |arge amount of silver. Wen the |arge
anmount of il ther vapomzeg, fiket, diskglvadpromipenerds suchi asmeaskecirwlyiesare ari ses
but also an anount of deposits on the vaporizing filter is increased,
wher eby i t presenit keBecadbe tdmtthe hespordapgs fil teradvsis taley i fviagpotizbdmtHesde/i ng
performance. 3
dissolved components are deposited as the scale on the humidifying filter.
10 When the surface of the vaporizing filter is covered by the scale as mentioned
above, light is hindered from reaching the surface of the vaporizing filter,
thereby making it impossible to irradiate the vaporizing filter with the light
and to exhibit an effect of the photocatalyst which the vaporizing filter
carries. Therefore, in addition to the problem of the propagation of the
15 microbes on the vaporizing filter, there arises a problem that propagation of
microbes also on portions of scale, which are present on the vaporizing filter,
cannot be suppressed.
[0008] In addition, in a case of the humidifier described in Japanese Patent
Application Laid-Open Publication No. 2003-322368 (Patent Document 2), it
20 is required to increase a concentration of silver ions dissolved in the water in
the water tank in order to attain a sufficient microbicidal effect, and to this
end, it is required to use a large amount of silver. When the large amount of
silver is used, not only a problem of an increase in costs arises but also an

- amount of deposits on the vaporizing filter is increased, whereby it is likely

25 that these deposits adversely affect humidifying performance.



[ 0009] Mbreover, in a case of the antimcrobial acrylonitrile-based fiber
descri bed in Japanese Patent Application Laid-Qpen Publication No.

2001- 89968 (Patent Docunent 3), since silver ions or conponents including
silver cannot be eluted into water, it is only on a surface of the fiber
that 5 antimcrobial action can be obtained. [0010] Therefore, an object of
the present invention is to provide a humdifier capable of enhancing
sterilization and antim crobial effects of a vaporizing part therein. 10
Means for solving the problenms [0011] A humidifier according to the present
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ef fect of stiHer sphnet baeglvtad atoowatere 1k i oade oof a twefame efaphs fibendghphrt can
be enhanced. In addition, also in a case where the surface of the

vapoi zi ngnpanicrolsiat avieoedahyesdaheedsi nce t he wat er vaporized fromthe
vapori zing part includes the silver ions, the silver is deposited on the

surface of001H Tapesfore,ngnpastjectwiof htlidepriskuer inviexednwiis htd herosidd ea
covering the surface of the vaporizing part, and the silver is deposited on
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vaporizing part therein.

10 Means for solving the problems
[0011] A humidifier according to the present invention comprises: a
vaporizing part for vaporizing water; and a light irradiating part for
irradiating with light the vaporizing part having applied thereto the water to
be vaporized, and the water vaporized from the vaporizing part includes

15 silver ions.
[(0012] The water including the silver ions is vaporized from the vaporizing
part and thereby, silver is deposited on a surface of the vaporizing part. The
light irradiating part irradiates the vaporizing part with the light and
thereby, a microbicidal effect of the silver deposited on the surface of the

20 vaporizing part can be enhanced. In addition, also in a case where the
surface of the vaporizing part is covered by scale, since the water vaporized
from the vaporizing part includes the silver ions, the silver is deposited on
the surface of the vaporizing part, with the silver mixed with the scale
covering the surface of the vaporizing part, and the silver is deposited on an

25 outside of the scale when the water including the silver ions is vaporized



fromthe vaporizing part. Through the above-described i nplenentation, even
when the surface of the vaporizing part is covered with the scale, the
silver deposited on the vaporizing part can be irradiated with the |ight,
thereby allowi ng the antim crobial action and m crobicidal action of the 5
silver to be enhanced. Moreover, an anmount of the used silver can be
reduced. Furthernore, even if the silver deposited on the vaporizing part is
washed out by cl eaning the vaporizing part, when the water including the
sil ver ionérong thieevapdtisimgyppot.i 7B b¢eaboxpoldsgiihgd pamplemdrgasionyer s
new y deposited on the surface of the vaporizing part. Therefore, 10
sterili zat even achémmnhe antface afdhieataprrizing, paahds roeerdd witdathastalontld t he
vapori zing part are not |ost even when the vaporizing part is cleaned.
[0013] Thr ellgér deposibey erdehe rvdipaiding| enéat ibenirrhAfatbdmvebhf ke 16amabl e
of enhancing the sterilization and antim crobial effects of the vaporizing

part ther ghfrebgNallowii@\thdentitmckdia hetlibn! Snd@' @IGLBRY @all BatiohNf the
hum di fier according to the present i1nvention conprises electrodes
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conduct ed, an anount of the used silver can be saved. In additign, since
the sil ver SHE®E 18 19 dhermadiarevaprizednirayi thy vapoBEME Parysthe sivends an
enhanced effect can be attained 25 through the irradiation of the light, as
conpar ed winewlgi depesiteshsombthe newrfbge ofg the vaporizing part. Therefore,
10 sterilization action, antimicrobial action, and microbicidal action of the
vaporizing part are not lost even when the vaporizing part is cleaned.
[0013] Through the above-described implementation, the humidifier capable
of enhancing the sterilization and antimicrobial effects of the vaporizing part
therein can be provided.
15 [0014] It is preferable that the humidifier according to the present invention
comprises electrodes including silver and the silver ions are silver ions eluted
from the electrodes through electrolysis.
[0015] Through the above-described implementation, an amount of the
eluted silver ions and whether or not the elution is conducted can be
20 controlled. By controlling an amount of the eluted silver ions, the silver can
be supplied with neither excess nor shortage. In addition, also by
controlling whether or not the elution is conducted, an amount of the used
silver can be saved. In addition, since the silver ions can be obtained by

employing the electrolysis method, an enhanced effect can be attained

25 through the irradiation of the light, as compared with silver 1ons obtained by



5 enpl oying other nmethods. [0016] It is preferable that in the humdifier
according to the present invention, the light irradiated by the |ight
irradiating part includes visible Ilight. 5 [0017] Through the

above-descri bed inplenentation, the mcrobicidal action can be nore
enhanced. In addition; deterioration of resins or the like of the

vapori zing part and inside the humdifier due to irradiation of ultraviolet
rays can be prevented. [0018] It is preferable that the hum difier according
to the present invention 10 conprises: a water storage part for storing the
wat er suppkin@doxingtatber wdbeilsi ng part; and a water storage part |ight
irradiating part for irradiating with the light the water stored in the

wat er st or Glakit is gnefarable whnerinstthe ebuimdiffer wetedisg doagke parsenncl udes
the silver ions. [0019] Through the above-described inplenentation, the

m cr obi ci dahventiorgahediglef irragiased b8 theolight hedaddeidng parbénvaides vstibied i n
the water storage part can be enhanced. [0020] It is preferable that the
hum di fi er ljgpgording to the present invention conprises: a water storage
part for storing the water supplied to the vaporizing part; a water storage
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stored in the water part; and a water supplyihg part for sending
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ultraviolet rays can be prevented.
[0018] It is preferable that the humidifier according to the present invention
10 comprises: a water storage part for storing the water supplied to the
vaporizing part; and a water storage part light irradiating part for
irradiating with the light the water stored in the water storage part, and the
water stored in the water storage part includes the silver ions.
[0019] Through the above-described implementation, the microbicidal
15 action of the silver ions included in the water stored in the water storage
part can be enhanced.
[0020] It is preferable that the humidifier according to the present invention
comprises: a water storage part for storing the water supplied to the
vaporizing part; a water storage part light irradiating part for irradiating
20 with the hght the water stored in the water storage part; and a water
supplying part for sending the water stored in the water storage part to the
vaporizing part.
[0021] Through the above-described implementation, it is made possible to

arrange the water storage part and the vaporizing part so as to be away from

25 each other, thereby allowing a degree of design freedom to be heightened.



25 each other, thereby allow ng a degree of design freedomto be hei ghtened.
6 EFFECT OF THE I NVENTI ON [ 00221 As descri bed above, according to the
present invention, a humdifier capable of enhancing sterilization and
antimcrobial effects of a vaporizing 5 part therein can be provided. BRI EF
DESCRI PTI ON OF THE DRAW NGS [00231 Fig. 1 is a perspective viewin which a
hum di fier of one enbodi nent according to the present invention is viewed
froma front side thereof. 10 Fig. 2 is an expl oded perspective view in

whi ch the hum difier of the one enbodi nent according to the present
invention is viewed froma rear side. Fig. 3 is a schematic di agram show ng
a confi gur BFRECEORTHRINENTIONe humi difier of the one enbodi nent
according to the present invention and 15 a control relationship. Fig. 4 is

a per spect {00221 AW ddstribbd alboRe, dcovediRig toElY Présenk ihbehitien, Akumidifier of
t he one enbodi ment according to the present invention. Fig. 5is a

perspecti Vg AW df éxﬂﬁix{&ﬁg Re3liZA @Y lahd Qﬁm%ﬁ@hﬂh&l @ffe%’cfs 4§ va@BBizing

enbodi ment according to the present 1 nvention. 20 is a

crosspysect ponaly . bﬁi"’c%@'ﬁgrﬁrg{r@@da line VI-VI as |nd| cated in a draw ng of

the hUmi di Pier’ sh 7 is a schematic diagram schematically
illustrating an electrolysis part | n the humdifier of the one enbodi nent
according to the present invention. 25 Fig. 8 is a graph showing a

rel at i onshiy, bet YSR0-RBSRESN &6 ik BRawinas

[0023] Fig. 1 is a perspective view in which a humidifier of one embodiment
according to the present invention is viewed from a front side thereof.

10 Fig. 2 1s an exploded perspective view in which the humidifier of the
one embodiment according to the present invention is viewed from a rear
side.

Fig. 3 is a schematic diagram showing a configuration of an inside of
the humidifier of the one embodiment according to the present invention and

15 a control relationship.

Fig. 4 1s a perspective view illustrating a water supply tank in the
humidifier of the one embodiment according to the present invention.

Fig. 5 is a perspective view illustrating a tray in the humidifier of the
one embodiment according to the present invention.

20 Fig. 6 is a cross-sectional view taken from a line VI-VI as indicated in
a drawing of the humidifier shown in Fig. 5.

Fig. 7 i1s a schematic diagram schematically illustrating an
electrolysis part in the humidifier of the one embodiment according to the
present invention.

25 Fig. 8 is a graph showing a relationship between respective silver



7 anounts applied to test sanples and the nunbers of bacteria existing in
the test sanples. Fig. 9 is a graph showi ng a relationship between

illum nances of a white fluorescent |anp and the nunbers of bacteria
existing in the test 5 sanples. Fig. 10 is a graph showing a rel ationship
bet ween | apses of tinme and the nunbers of bacteria existing in the test
sanples. Fig. 11 is a graph showing a rel ationship between kinds of nethods
of generating silver ions to be applied and the nunbers of bacteria

exi sting i amoldts hpplieditogastpsasplds apd the numbersafbastaw ryisiingimthonshi p
bet ween respective silver ion concentrations with and w thout |ight

i rradi ati otesamsdnigies.nunbers of bacteria. 15 EXPLANATI ON OF REFERENCE
NUVERALS [0024] 1: hum difier, 320: water storage part, 500: hum difying

filter, 611, 612Figl®id aogeph/owlrghtrelitiasildpi gweant illuinbidePof FOR
CARRYI NG QUT THE | NVENTI ON 20 [0025] Hereinafter, an enbodi nent of the

present i nygRtd PhotbdcenPQantLGld RRE MuihBefE£hbe NRREEri1A Ceds@NLNES the Gdd6] Wth
reference to Fig. 1 through Fig. 7, a configuration of a humdifier of one

enbodgnentsgﬁﬁﬂg§nng to the present invention will be described. Fig. 1is
a perspective view in which the hunidifier of the one 25 enbodi nent

accordi ng to t heppy GRAt, LAYANL Ol Sa Yo PRSh S Bebbbf Mol

tir%e and
the numbers of bacteria existing in the test samples.
Fig. 11 is a graph showing a relationship between kinds of methods of
generating silver ions to be applied and the numbers of bacteria existing in
10 the test samples.
Fig. 12 is a graph showing a relationship between respective silver

ion concentrations with and without light irradiation and the numbers of

bacteria.

15 EXPLANATION OF REFERENCE NUMERALS
[0024] 1: humidifier, 320: water storage part, 500: humidifying filter,

611,612: electrode, 700: light irradiating part.

BEST MODE FOR CARRYING OUT THE INVENTION

20 [0025] Hereinafter, an embodiment of the present invention will be
described with reference to drawings.
[0026] With reference to Fig. 1 through Fig. 7, a configuration of a
humidifier of one embodiment according to the present invention will be
described. Fig. 1 is a perspective view in which the humidifier of the one

25 embodiment according to the present invention is viewed from a front side



thereof. Fig. 2 is an expl oded perspective viewin which the humdifier of
t he one enbodi nent according to the present invention is viewed froma rear
side. Fig. 3 is a schematic diagram showi ng a configuration of an inside of
the humdifier and a control relationship. Fig. 4 is a perspective view 5
illustrating a water supply tank. Fig. 5 is a perspective view illustrating
a tray. Fig. 6 is a cross-sectional viewtaken froma line VI-VI as
indicated in the drawing of the humdifier shown in Fig. 5. Fig. 7 is a
schematic diagramschematically illustrating an electrolysis part of the
huni di fi er therpaf2AigAg ishowexplodeidgperspeetivel giewiig. which the humidifi¢resf 1 of
the one 10 enbodi nent according to the present invention mainly conprises; a
mai N bodythOne embatenentipptordiregko B0Opresent ayvaiformms/viewed firamea redior age
part 320; a humdifying filter 500 as a vaporizing part; a fan 110; an

el ectrol ysiile. pdlig. $@9a(sctbpraticodfigyanbskowig g codfigupatioghf anrimaideabf ng
part 700; and controllers 121 through 124. The humdifying filter 500 and

the fan 11l¢hd hganbtibt UhRl 3 bortirdl fdldSodiip. f FigVaPgy iaZ bBespRti®e Vidwt he
hum difier 1. [0028] As shown in Fig. 1, on one side surface side of the

mai n Rody ; 1Ng f:he 3 : J med.
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surface sigde of the i n, bady .1Q0 sucti on,.por.t 1 ving vertical slits
s brovi defire [ieiiBe  He the midiipr (P E o TBY Br B ot SRR A
rovided in.a position facing . the suctio port B 101. an upper, portion of
B Tront  suliaeBnyehomptic ﬂﬁlﬁfﬁr%eg apogjectry Sbﬁa@%tw%hegwmnﬁﬁsr-i n which
vari ous buh%)on are formed is provided. On 25 an upper portion of the rear
surface si 3 Apeshawm iodyg-180thrpugholidgt Spdhe humidifier 1 of the one

10 embodiment according to the present invention mainly comprises; a main
body 100; a water supply tank 200; a tray 300 having a water storage part
320; a humidifying filter 500 as a vaporizing part; a fan 110; an electrolysis
part 600 (refer to Fig. 6 and Fig. 7); a light irradiating part 700; and
controllers 121 through 124. The humidifying filter 500 and the fan 110

15 constitute a humidifying part for vaporizing water in the humidifier 1.
[0028] As shown in Fig. 1, on one side surface side of the main body 100, a
space for attaching the water supply tank 200 is formed. As shown in Fig. 2,
in a lower portion of the main body 100, a space (tray attaching part 105) for
attaching and detaching the tray 300 to and from a rear surface side of the

20 main body 100 is provided. On another side surface side of the main body
100, a suction port 101 having vertical slits is provided. Inside the main
body 100, an air filter (not shown) is provided in a position facing the suction
port 101. On an upper portion of a front surface side of the main body 100,
an operation part 103 in which various buttons are formed is provided. On

25 an upper portion of the rear surface side of the main body 100, a blowout port

9



9 102 having a plurality of slits spanning fromthe one side surface side to
the another side surface side is provided. [0029] As shown in Fig. 2 and
Fig. 3, the humdifying filter 500 constitutes the humdifying part for
vapori zing water stored in the tray 300. The 5 humdifying filter 500 is
attached in the tray attaching part 105 of the main body 100 in a state
where the humdifying filter 500 is housed inside the water storage part
320 of the tray 300. In the humdifying filter 500, inside a frame of a
filter case 510 which_is a frame body having a rectangul ar parall el epi ped
shape, a f 102 davimpaudpeditysoffdittspaphing finay she papmside parfacepideotoathe br ous
pol yester resin and is shaped so as to be repeatedly folded up into

concer t i nasnothemsidedurfhodsele idprevoled. in Fig. 3, the light irradiating part
700 is arranged so as to irradiate the humdifying filter 500 with |ight

and connecfo®29 oAt showanin' Big. &) and Fig. Thehd hahtidifyimg fidteir fOpevristitbed s used
al so as a water storage part light 15 irradiating part for irradiating water

stored in {he MahRIifiSheFae RF vapdQzing Watkt GhbredThe @RNEFR! 1300, 1Zhe
controls an operation of the light irradiating part 700. [0031] As the
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parallelepiped shape, a filter 520 which is formed of nonwoven fabric made of
10 a fibrous polyester resin and is shaped so as to be repeatedly folded up into
concertinas is housed.
[0030] As shown in Fig. 3, the light irradiating part 700 is arranged so as to
irradiate the humidifying filter 500 with light and connected to the controller
124. The light irradiating part 700 is used also as a water storage part light
15 irradiating part for irradiating water stored in the water storage part 320
with light. The controller 124 controls an operation of the light irradiating
part 700.
[0031] As the light irradiating part 700, a fluorescent lamp, an electric bulb,
a light emitting diode (LED), or the like can be used. The light irradiating
20 means may be a light source, such as a microbicidal lamp and an ultraviolet
(UV) lamp, which mainly includes light in an ultraviolet region; a light
source, such as a black light applying near ultraviolet rays, which mainly
includes light in a near ultraviolet region; or a light source, such as a halogen

heater, which mainly includes light in an infrared region. However, it is

25 preferable that a light source, such as a fluorescent lamp, an incandescent

10



25 preferable that a light source, such as a fluorescent |anp, an

i ncandescent 10 lanp, a light emtting diode (LEDs having col ors such as
white, blue, red, and green), and a visible light |laser, which mainly
includes visible light is wused. [00321 As shown in Fig. 3 and Fig. 4, the
wat er supply tank 200 is to supply 5 water to the tray 300 and is
attachabl e to and detachable fromthe main body 100. On an upper portion of
a container 201 of the water supply tank 200, a hand hold part 203 used
when a user holds the water sup ank 200 to attach and detach the water
suppl y t ankampoatlighinamittang M%ﬁ«ﬁ deRVingocolors %H“g\/ﬁaéﬂhltﬂe lue, aﬁgt 202
of the water supply tank 200 is attachable to and 10 detachable from an
openi ng papnd f@eﬁgﬁ ard a viswde lgghtt lasar, ov hidhempanbyaindudes gisiblphbght @ part
202 is provided with a groove (not shown). Wien the water supply tank 200
in a stateustdre the lid part 202 has been attached to the container 201 is
attached to the tray 300, water is supplied via the groove of the |id part

202 from t [E032AnAsishetw2MlFig 3 med Tigyd, 3Be. witer[2pPpdt tAek 200vis tb subply 5,
the tray 300 has the water storage part 320 for storing water and is

at t achabl ewgeptifitietragBu snd (PMthileaBIBitD abdbetdRable TRentthaym #2body an
integrally nol ded part which is made of a resin and includes a tank

Ctorage. part 520 hay X’S@g A b e R
att ached t SahlChyitVadt A58 108 WAL o108 BEIR! Lo oElse Shofl chRE IR PO

100. [003 e sur ace o dt e tray side’ in

e lfaghl ag%% S0 P B R
the one si 9sep1$0l<7r1 e Xthd part 202 of the water supply tank 200 is attachable to and
10 detachable from an opening part formed on a lower portion of the container
201. The lid part 202 is provided with a groove (not shown). When the
water supply tank 200 in a state where the lid part 202 has been attached to
the container 201 is attached to the tray 300, water is supplied via the groove
of the lid part 202 from the container 201 to the tray 300.
15 [0033] As shown in Fig. 5, the tray 300 has the water storage part 320 for
storing water and is attachable to and detachable from the main body 100.
The tray 300 is an integrally molded part which is made of a resin and
includes a tank insertion part 310 having a bottomed cylindrical shape and
the water storage part 320 having a tray-shape. In addition, the tray 300 is
20 attached to the tray attaching part 105 (refer to Fig. 2) of the main body 100.
[0034] On one side surface side of the tray 300 (on a left side in Fig. 5), the
tank insertion part 310 having the cylindrical shape is formed. When the
tray 300 is attached to the tray attaching part 105, on the one side surface of

the main body 100, the tank insertion part 310 is exposed outside the main

25 body 100, and inside the main body 100, the water storage part 320 is housed.
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the main body 100, the tank insertion part 310 is exposed outside the main
25 body 100, and inside the nmain body 100, the water storage part 320 is
housed. 11 In addition, a tank attaching wall 104 formed above the tray
attaching part 105 on the one side surface of the main body 100 and an
arc-shaped wall 312 of the tank insertion part 310 of the tray 300 are
connected to each other, and thereby, a columar tank attaching part for
attaching the water supply tank 5 200 is formed in a space inside and above
the tank i hsadditdenpatank bytadhingsvalnibdfdrmpd abank thadeay iadtaghang p3th, a
wal I 311 having a semcircular shape and the arc-shaped wall 312 which is
connect ed 165onetheadre Slé samfhcelvdtha mhainghddyyi @@bed dmarc-shiyeédyivallo312 he
wal | 311 are provided. On a bottom surface of the tank insertion part 310,

a wat er chafitle tahlSinssrfion padt 300 bfitlee f1eg 300 4 @hntated ticed v@dlerhaidht ,
and a circular pedestal 315 is forned in a region which has a hei ght higher

than that  gheiobg #ebRimARARREL aftbdhindPask REHLITHAL thow@br iRy erihaped

wal | 312, an opening 314 is provid I'n a boundary between the tank
i nser ki on : H=1E r rt r channel
glg cghnun?gg?zgﬁgFggﬂéﬁgggggggﬁg?%%ﬁe 1%e&%?é?%§3€P§§%“%§§¥M§y§ via the
i 31 h i I destal 3 i i cal | . 330 ]
o ovi ded. (HAPT: hESuSA L6 LB RGSGTIR wid 0 Ll FBnerC NIRRT e
| i ndri cal I 30 d id . t 202 i t
SUppl y  ankh3Bh AOGHE PR ShEE PNk ASERPo Cisiectof b9 The WD SGYE. of
the lid part 202, .the inflowing water flo through 20 the water channel 313
Elﬁﬁrfg @ﬁm the ivrﬁaﬁ%el

and the op ght greatescthan @ hewghit 1 qne grrodiadagOpat t  320.

[00361 As shown in Fig. 5 and Fig. 6, on the bottom surface of the water
bottom surface of the tank insertion part 310, a water channel 313 is formed

10 in a region which has the lowest height, and a circular pedestal 315 is formed
in a region which has a height higher than that of the water channel 313.
On a bottom portion of the arc-shaped wall 312, an opening 314 is provided
in a boundary between the tank insertion part 310 and the water storage
part 320, and the water channel 313 communicates with an inside of the

15 water storage part 320 via the opening 314. On the circular pedestal 315, a
cylindrical column 330 is provided. When the water supply tank 200 is
attached to the tray 300, the cylindrical column 330 presses down the lid
part 202, water in the water supply tank 200 flows into the tank insertion
part 310 via the groove of the lid part 202, the inflowing water flows through

20 the water channel 313 and the opening 314, and the water is stored in the
water storage part 320.
[0036] As shown in Fig. 5 and Fig. 6, on the bottom surface of the water
storage part 320, in a substantially middle position between a front surface
side and a rear surface side, a recess part 322 whose planar shape is

25 rectangular is provided so as to span from the tank insertion part 310 to
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storage part 320, in a substantially mddle position between a front surface
side and a rear surface side, a recess part 322 whose planar shape is 25
rectangul ar is provided so as to span fromthe tank insertion part 310 to

12 anot her side surface of the main body. On the recess part 322, a lid part
324 which has a cavity so as to allow water to perneate downward, is
net-like, and is nade of a resin is arranged. The |id part 324 and a bottom
surface part 321 are positioned on the same plane. A plane which the bottom
5 surface part 321 and the |id part 324 constitute is recessed with respect
to a projecting part 323 and forns a filter attaching part for attaching

the —hum dif #hag sidd $ifadOfk tHemAidBb gy, r@ﬁgh&'}sc&‘é?r?gk%?gﬁ 1{%&@32@00 s

i nfixed between the projecting part 3 and the pl ottom

surface p - 13 ng . i a ] 1 ] in
Fig. 6, |§&’%‘ G ﬁé%%s‘ga‘%gftgl’ 3”%2&% %frl?r‘géé ali #’%‘é&ﬁ% e-‘?‘?‘{ég%@’dé;%‘?{]ﬁgg’4, t he
el ectrolysis,part 600.is provided. The ect kol ysi,s par 0 is tQ operate
Co°add ot 4 PoadtohaePoys A metdy hd be g Pabh 24 alatianiyicfathar
600 i s connect by electrical wiring (not_shown) to the, contraoller 122
(refer to PR, gg} 456r pe%aﬁgqnﬁg PRethe &R PiANIS rﬁla@@owmcc}baiaea &t and to
the controller 121 (refer to Flnf 3) for controlling an_operation of the
huni dff i ersutfa¢epadg] 32handdhnlid nart 324 constitiie iprecasqed svibbapspact towhe tray
300 is structured so as to be attachable to and detachable fromthe main

" body 100. pEjeding qary 32PpEnddormst aefibbrattadangwpaindoy mdtachhingnihe
connected to the 20 electrolysis part 600 is supplied fromthe main body 100
t hr ough cohtiaddifeiss: fikewsd00! r fnstheiswondyitheshwaidifydnglfiitersbOQ iwinforedect or

or the lt ks(;,tween the projecting part 323 and the plane which the bottom surface part
321 and the lid part 324 constitute.

10 [0037] As shown in Fig. 6, in the recess part 322 formed below the net-like
lid part 324, the electrolysis part 600 is provided. The electrolysis part 600
is to operate to add metal ions to water stored in the tray 300. The
electrolysis part 600 is connected by electrical wiring (not shown) to the
controller 122 (refer to Fig. 3) for causing the electrolysis part 600 to operate

15 and to the controller 121 (refer to Fig. 3) for controlling an operation of the
humidifier 1.

[0038] In the humidifier 1 of the present embodiment, the tray 300 is
structured so as to be attachable to and detachable from the main body 100.
Electricity supplied to the electrical wiring (not shown) connected to the

20 electrolysis part 600 is supplied from the main body 100 through contactless
power transmission via a coil or by using a connector or the like.

[0039] As shown in Fig. 3 and Fig. 7, the electrolysis part 600 is to operate to
add sterilization ions to the water stored in the water storage part 320

through electrolysis. Although a place where the electrolysis part 600 is

25 arranged 1s not particularly limited and it is only required to allow the
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[0039] As shown in Fig. 3 and Fig. 7, the electrolysis part 600 is to
operate to add sterilization ions to the water stored in the water storage
part 320 through electrolysis. Although a place where the electrolysis part
600 is 25 arranged is not particularly limted and it is only required to
allow the 13 addition of the generated netal ions to the water stored in
the water storage part 320, the electrolysis part 600 is arranged so as to
contact the stored water stored in the present enbodi nent. [0040] In the
present enbddithemof thesgemerated metalions, tosthecw atrtextosud imthe watenstorageh of
whi ch includes two pieces of platy netal, are arranged inside the

el ectrol ysiparpa0, 6he edectadyss perts@a@ esl.arFimegel eotatesohthct ahe &bdPedr e
connected via an electrode term nal housing 620 to the electrical wring

(not showmatandtdred ¢hebt presddtyeribadingddted i n accordance with an applied
voltage. In order to avoid a short circuit in the electrodes 611 and 612, a

spacer 530(5é@46]01n kBERiRGeRt birtRdiRRAECadhvRaNi Feg Y eclebadass 11 ang 612
is provided. Wen water has been supplied to the water storage part 320, by

Lvi ;
aPP1 VNG, 28121 BAAROEVRENERA s FREECHERST BB ML iE il agS are
o e o B PEETH] 0L o g G, MRLER R Y e AR
part for dissol yi n%.a terial of which the % trode 11 and .612( are

he. T Saansedthd Vi an'Qbdpfe rom i Hasien el b i Racledtical Ryngnal o
g?l Ser inoﬁs and at_ | east one o?g?he el ectrodes 611 and 612_is ;lg(ramedao? a

mat erial wiheW™ gaduseelestricpdly. confrelled o asperdansaavithcin @aprijed eltagey er

beconmes an_anode, the 20 bel ow-nenti oned reaction (lExpr ession 1) is caused,
and the si Inerdephe aya@ a short circuit in the electrodes 611 and 612, a spacer 630

10 for keeping a fixed space between the electrodes 611 and 612 is provided.
When water has been supplied to the water storage part 320, by applying an
voltage between the electrodes 611 and 612, the metal ions are eluted inside
the electrolysis part 600, thereby imparting the sterilization and
antimicrobial effects to the water stored in the water storage part 320.

15 (00411 The electrolysis part 600 is an electrolysis part for dissolving a
material of which the electrodes 611 and 612 are made. In addition, the
electrolysis part 600 is formed so as to generate silver ions, and at least one
of the electrodes 611 and 612 is formed of a material which includes silver.
When the electrode including the silver becomes an anode, the

20 below-mentioned reaction (Expression 1) is caused, and the silver ions (Ag*)
as a silver based antimicrobial agent are eluted in the water stored in the
water storage part 320.

[0042] Ag—Ag++e (Expression 1)
The metal of which the electrodes are formed is not limited to pure

25 silver, and it is only required for the metal to include silver. From the
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as a silver based antimcrobial agent are eluted in the water stored in the
wat er storage part 320. [0042] Ag-4Ag (Expression 1) The netal of which the
el ectrodes are fornmed is not limted to pure 25 silver, and it is only
required for the nmetal to include silver. Fromthe 14 el ectrode(s)
including the silver, the silver ions are eluted through application of a
vol tage. These eluted silver ions are excellent in the mcrobicidal effect.
[00431 As a nateri%l.used,in a silver ion eluting method, a structure nade
of 5 zeol elestrogie(s)c dgeluding atke sidven, ubhgheidyerationsziare oslwiedpibsgmeh e,
silicate, titanium oxide, whisker, ceramcs, or the |ike which carries the
si |l ver i ongppbratianrefsianyvolagabr Theserelufed | sikerwitinsh arecéxeddentdnhthé t he
above nmentioned substances can be cited. In addition, a silver conpound
such as a smicvebicidal effette and a silver chloride may be dissolved and used.
10 [ 00441 However, since by enploying the electrolysis nethod, an anount of

the el ut ed[gh43leAsiOinteHaPRRsPK ARIIOLY idH ORAIMd AidBhod, X StrabAiel hdebf
electricity flowi ng between the el ectrodes, the anount of the eluted silver

ions gan bgeaent rQlibash, bhaddaldifmh phdspRhed, ORirGifian $HosPRates élﬁgate,

invariably needed. Sincé propagation of mcrobes occurs 1n the order of

sever al ho‘ﬂftﬁnidnri dxie %ﬁﬁk&ﬂ'cﬁﬂxﬁﬁ&a}ﬂr Phe HRAAEHASartRE tRERMbLIo %5‘819 every
other hour. Th a <casé ere’the elutron of the silver 1ons 1's controlled in
th b ti. d i diati f light.i d .

ot her hour & Bt felabi i Gnthes ik hicty dafludes Hioh, 3 The "HP s arrgHbHed”
electrolysis, In addition, .in a._case.. where the silver ions, whose, anount
value is gisgggé),ncfzﬁé:ﬁno e é%ﬁﬁ’gf 48 %(fdltlon, a silver compound such as a silver

nitrate and a silver chloride may be dissolved and used.

10 [0044] However, since by employing the electrolysis method, an amount of
the eluted silver ions is approximately proportional to a quantity of
electricity flowing between the electrodes, the amount of the eluted silver
ions can be controlled. In addition, the microbicidal action is not invariably
needed. Since propagation of microbes occurs in the order of several hours,

15 the electrolysis may be conducted, for example, once every other hour. In a
case where the elution of the silver ions is controlled in the above-mentioned
manner, irradiation of light is stopped once every other hour, and the elution
of the silver is stopped by stopping the electrolysis. In addition, in a case
where the silver ions, whose amount value is greater than or equal to a

20 predetermined value, remains, only the irradiation of the light may be
conducted. The elution of the silver and the irradiation of the light may be
separately conducted in each individual sequence. As described above, by
controlling the irradiation of the light and the operation of the electrolysis,
an amount of the used silver can be saved.

25 [0045] In addition, when the humidification is continuously performed, the
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20 predeterm ned value, remains, only the irradiation of the |light my be
conducted. The elution of the silver and the irradiation of the |ight nay be
separately conducted in each individual sequence. As described above, by
controlling the irradiation of the light and the operation of the

el ectrolysis, an anmount of the used silver can be saved. 25 [00451 In
addition, when the humdification is continuously perforned, the 15 silver
is suff|C|entIy supplied also to the hum difyi filter 500 and the effect
oi ng to t KdverisaaBeienAlyornIAted algnto the hvan HhBing e Pandihealiorher oby
suppressing the propagation of the mcrobes. Therefore, in a case where an
operating owmg ite thengeadiateom af phedagltr namdee sitfficienily aatbaintedofthehebyel ut i on
5 may be decreased. The elution of the silver is conducted by enploying the
el ect r ol yssappreiskog; theheroplagatiaai dfithatmitgolsesc h Tonefak, id 0@46¢ wlext,anM t h
reference to Fig. 1 through Fig. 7, an operation of the humdifier 1 of the

present enppskafBIK timd is 1@6% ﬂ@@@edét@%ﬂle(ﬁﬁm&@%amﬂuﬁtgf tHe thitRiOh Fi g.
5, the water supply tank 200 holding 10 the water thereinside is attached

to the tankaf B@‘&'@bf&s\é@' ! Tia@”elﬁhohhtff ﬂI‘i%' ﬁlv&queoﬁaﬁc@@dbj RéngiBftag fiRertion

part 310 of the tray 3 e groove of the 1lid part t he water

suppl y tanFle%ﬁr%lfﬁgﬂ%ﬁBQpﬁwr@%%&éhﬁﬁﬁg subf bl ) Of the tank I ncerti on

part 310 o ter insi wat'er supply tank 200 is

supplied t r_stor e supp 15 wa red in
Thervat er - LM NRHE IO BORRRE Lo R 4 %ﬁ%&ﬁf Pl et Spoberatiol A€o suck
in the sto ed 3ﬁ%§r1 % 048] In th ove- nﬁﬂFIO ed ﬁ) te, when by using the
oper ation 1 8t th,BreRgNk € 16t il he\desegibed- ti mer- operation, or
based on a res 't of
(00 As shown in Fig. 1 through Fig. 5, the water supply tank 200 holding
10 the water thereinside is attached to the tank attaching wall 104 of the main
body 100 and the tank insertion part 310 of the tray 300. The groove of the
lid part 202 of the water supply tank 200 and the opening 314 (refer to Fig. 5)
of the tank insertion part 310 of the tray 300, the water inside the water
supply tank 200 is supplied to the water storage part 320. The supplied
15 water is stored in the water storage part 320 and the humidifying filter 500
is caused to suck in the stored water.
[0048] In the above-mentioned state, when by using the operation part 103
of the main body 100, or through a timer-operation, or based on a result of
detection conducted by using a humidity detection device or the like, the
20 humidifier 1 is powered on, the operation of the humidifying part is started.
In the present embodiment, as shown in Fig. 3, the fan 110 is started up by
the controller 123; air sucked from the suction port 101 of the main body 100
is sent to the humidifying filter 500 by the fan 110; the water sucked in the

humidifying filter 500 is quickly vaporized; and air including the vaporized

25 water is discharged from the blowout port 102. Although due to this
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detection conducted by using a humdity detection device or the like, the 20
humdifier 1 is powered on, the operation of the humdifying part is
started. In the present enbodi nent, as shown in Fig. 3, the fan 110 is
started up by the controller 123; air sucked fromthe suction port 101 of
the main body 100 is sent to the humdifying filter 500 by the fan 110; the
wat er sucked in the humdifying filter 500 is quickly vaporized; and air

i ncluding the vaporized 25 water  is discharged from.the bl owout gort 102.

Al t hough™ duevaroriagtion, 1enqigbie; st ilovt, femstihee humpddying, dktereoBnither yi ng
filter 500, the humdifying filter 500 sucks water fromthe water storage
part 320 as hweadidving] ﬁlmmg@ﬁ) oickgawater drayupthe evates stocagmipart s34} age
part 320 from the water supply tank 200 as needed so as to naintain a

const ant watmeededvellnmadditivhe weatens shpphge tpahie Bater $torage pabio320desar i bed
manner, the humdifier 1 and the hum difying part operate. At this tine,

the silver ighswaterGupgied tamk 20O asaicidedisoreto MaittRinat®hstirmvaggeriavél 320
adhere to and are carried by the humdifying filter 500. [00491 Although in

the pregent ehdi WRitbr $idSaddMpalitl ¥R00 T1d thfe 2MvellosetbEE hMrB! &he
stored in the water storage part 320 and thereby, the water is supplied,

Lhe U i1 Y3608 FOYHHNAANEDHIGHEND, SAPUI. lsed ies: kel
Lo,the, M S8 B0 P D SO0 NE B P b
il ter 500 | @t e BRnBRUFPRBIPE 508 "ae o vt er Supplying part 1o send
E; Qge vater tﬁ)Otélgf Xll%m)lclﬁgflyiinn%hgi IgIFees[antS Oe(;ngg ingehrﬁ:, t teei)uinfidgfiy];rflgu Sf?lgcjér I5?)0a
| 10 sucks the water stored in the water storage part 320 and thereby, the water
is supplied, the humidifier may have a configuration in which a pump is used
as a water supplying part for sending the water stored in the water storage
part 320 to the humidifying filter 500 and a configuration in which a free
water overfall device utilizing a difference between a height at which the
15 water storage part 320 is arranged and a height at which the humidifying
filter 500 is arranged or the like is used as a water supplying part to send the
water to the humidifying filter 500 and the water is diffused. In a case
where the humidifier is configured as mentioned above, it is not required to
arrange the water storage part 320 and the humidifying filter 500 so as to
20 directly abut each other and it is also made possible to arrange the water
storage part 320 and the humidifying filter 500 so as to be away from each
other, thereby allowing a degree of design freedom to be heightened. Such a
configuration is suited particularly when applied to a large air conditioning

system, not an integral-type humidifier. In a case where the humidifier is

25 configured as mentioned above, it is required to provide each of the water
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where the humdifier is configured as nentioned above, it is not required to
arrange the water storage part 320 and the humdifying filter 500 so as to
20 directly abut each other and it is also made possible to arrange the
water storage part 320 and the humdifying filter 500 so as to be away from
each other, thereby allowi ng a degree of design freedomto be hei ghtened.
Such a configuration is suited particularly when applied to a large air
conditioning system not an integral-type humdifier. In a case where the
hum difier is 25 configured_as nentioned above, it is required to provide
each of thatogagepart 324 padhe Wanidifpmefiier REO Rrith & kightgradiate BOG. with a
light irradiating part, respectively. [0050] As described above, in the
humi di fi er raspeetigeldi ng to the present invention, the silver ions are

di ssolved in the water stored in the water 5 storage part 320, the

hum di f yi n§0050}t As d@@ritkedcabees) iro thedkumhdifisat Braccardinghto tthen wiekynig
filter 500 is irradiated with light fromthe light irradiating part 700.

[0051] In Uivensdiegrtist eilesk iohd Aee WEESSlved dhatlee Redtler 3i0red B thd Weltet ONS
are included through the electrolysis using the electrodes 611 and 612. The

10 wager st@irage part BROWBHEhushiAIfpEE: ARGE 5880s20dsbd¢h WALRIhE Reatel| Med 1 ons
is sucked to the humdifying filter 500, whereby the humdifying filter 500

is caused Ened . i i . HRY i: . [.5:.54 | ver
s irrad oS RATE B (0Pl SREAUEH WRIIR ShbRle hoRSrdllaRidy

m cr obi ci dal ?,‘ig(gl on in the humdifying filter 500 can be exhibited. 15

[ 0052] In Ba’d‘i n, this allows the silver to be deposited on a surface of

E Eg hum di[(g(ygﬂgh]; itil(ta %&atgxq %tor\gidtig tttl%ewg{ealrvsecgra{gexggrt%é& t?l%asli Vegqgr?sr Ia{'] to
included through the electrolysis using the electrodes 611 and 612. The

10 water stored in the water storage part 320 and including the silver ions is
sucked to the humidifying filter 500,whereby the humidifying filter 500 is
caused to include the silver derived from the silver ions. This silver is
irradiated with the light, whereby an effect of enhancing the microbicidal
action in the humidifying filter 500 can be exhibited.

15 [0052] In addition, this allows the silver to be deposited on a surface of the
humidifying filter 500, with the silver mixed with scale adhering to the
surface of the humidifying filter 500. Therefore, not only the microbicidal
action against microbes propagating inside the scale can be exhibited but
also the silver deposited on the surface of the scale is irradiated with the

20 lighf, thereby enhancing the microbicidal action.

[0053] Since the irradiation of the light is conducted and thereby, the
microbicidal effect of the silver can be enhanced, the light irradiating part
700 irradiates the humidifying filter 500 with the light, thereby allowing a
reduction in an amount of the used silver, as compared with a case where the

25 irradiation of the light is not conducted.
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surface of the humdifying filter 500. Therefore, not only the m crobicidal
action against mcrobes propagating inside the scale can be exhibited but

al so the silver deposited on the surface of the scale is irradiated with the
20 light, thereby enhancing the m crobicidal action. [0053] Since the
irradiation of the light is conducted and thereby, the mcrobicidal effect
of the silver can be enhanced, the light irradiating part 700 irradi ates
the humdifying filter 500 with the light, thereby allowing a reduction in
an anount [6P54hdnugewral, | peforieaneooparkamudifying GHere ofleevapatizingdgpe
irradiation of the light is not conducted. 18 [0054] In general, perfornmance
of a hum didmidifier i$ redued dueapdepaditigntof pealehurihdirtfore, itssrequred tdue to
deposition of scale. Therefore, it is required to clean the humdifying

filter perdiesh ahblbhumidifyiagf iRk ¢reiodedally witlexafig@encprufe favexympls) weeks.
However, in a case where the humdifying filter 5 carries an antim crobi al

agent or aRBOLAGH Ay SheeRICTHENEVEWThOL T dsBO0wWhblé the hanGHFFIRAflie

antimcrobial agent or the photocatalyst is likely to drop off upon the

00, eSS R 9Dty L PR GRRL P W SPunER, 1 0

the cleaning, even en the _ F'sirra e |ight
of £+ an” eriber st ied b BN sPh R 2%, b by BPLRBERAEN Mo doPpeq
L0051 1 305308,y A0go LA bSO S5t 865, .
ions eluted in_the water, even if the silver has dropped off fromthe 15
humi di fyi riyoppfielf byothauploaninsaevaty vihea Rherbaimidibgngifilter isouadiatedsi | ver
'S with the light in a state where the antimicrobial agent or the photocatalyst
10 has dropped off, an effect owing to action of the photocatalyst cannot be
attained.
[0055] In a case of the humidifier 1 of the present embodiment, since the
silver can be newly replenished to the humidifying filter 500 by the silver
ions eluted in the water, even if the silver has dropped off from the
15 humidifying filter 500 upon cleaning the humidifying filter 500, the silver is
newly deposited on the surface of the humidifying filter 500 when in the
humidifying filter 500, the water including the silver ions is vaporized and
the newly deposited silver is irradiated with the light, thereby attaining the
microbicidal effect on the surface of the humidifying filter 500.
20 [0056] In addition, in the present invention, as the light irradiating part 700,
a light source including visible light is used. This allows attainment of an
effect of enhancing the microbicidal action owing to the silver by utilizing the
visible light. By utilizing the visible light, not ultraviolet rays,

deterioration of resins or the like of the humidifying filter 500 and inside the

25 humidifier 1 can be avoided.
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new y deposited on the surface of the humdifying filter 500 when in the
hum di fying filter 500, the water including the silver ions is vaporized and
the newly deposited silver is irradiated with the light, thereby attaining
the mcrobicidal effect on the surface of the humdifying filter 500. 20
[0056] In addition, in the present invention, as the light irradiating part
700, a light source including visible light is used. This allows attai nnment
of an effect of enhancing the mcrobicidal action owing to the silver by
utilizing [0R&7] Unsiddlitiohj ghthe Bresant inwimipt, ke thesilvee idigthe silver ions
ultraviolet rays, deterioration of resins or the like of the humdifying
filter 50Gklatel thugd tHeeele2trolysis diré heedl This hHoa¥aoaetbl df%i @8iint! n
addition, in the present invention, as the silver ions, the silver ions

el uted thrgughe tdift&l aelvied! 67isS anlecois@el ofhivhethé oW @60t eDitigh @mount
of the eluted silver ions and control of whether or not the elution is
conduct ed. O%dbgaﬁﬁl Not only the silver can be supplied with neither excess
nor shorta y controlling an anount of the eluted silver but also an

amung of S[‘o@§gg oty 8 o800 i BE YRR RXSERRORUN SRS UBE oRpetite ¢ N

exanp mcro ion1n
hum di fyi fllte 500 i s not ar.i nee Si nce _propa i on

M or obes 3%?%“ ﬂm%%m%}l% ot e Gy Phng ﬂv@ sy %anﬁ%@ o%ﬁlesl@? ral
hours, the ectroLyS|s be co ductg» for exa once eve y ot her
hour, ther$ 9.Sﬁ§e ¥ eontyalimewhether fg n reliionris e .or age

part 320. In a case where the elution of the S|Iver ions is controlled in
t he above-Femhexamade nthtenicrofiendad raction s tthel Yramadifgingo filtesndQ@ tie oot
irradiation of light can be stopped and the
invariably needed. Since propagation of microbes on the humidifying filter
10 500 occurs in the order of several hours, the electrolysis may be conducted,
for example, once every other hour, thereby supplying the silver ions to the
water in the water storage part 320. In a case where the elution of the
silver 1ons is controlled in the above-mentioned manner, when the
electrolysis is not conducted, irradiation of light can be stopped and the
15 elution of the silver can be stopped by stopping the electrolysis. As
described above, by controlling the irradiation of the light and the
implementation of the electrolysis in an associated manner, an amount of the
used silver can be saved.
[0059] In addition, since the elution of the silver is conducted by employing
20 the electrolysis method, a great microbicidal action can be attained through
the irradiation of the light, as compared with other methods.
[0060] As described above, the humidifier 1 comprises thé humidifying filter
500 for vaporizing the water and the light irradiating part 700 for irradiating

with the light the humidifying filter 500 to which the water to be vaporized

25 has adhered, and the water to be vaporized from the humidifying filter 500
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15 elution of the silver can be stopped by stopping the electrolysis. As
descri bed above, by controlling the irradiation of the |ight and the

i npl enentation of the electrolysis in an associ ated manner, an anount of the
used silver can be saved. [0059] In addition, since the elution of the
silver is conducted by enploying 20 the electrolysis nethod, a great

m cr obi cidal action can be attained through the irradiation of the |ight,
as conpared with other nethods. [0060] As described above, the humdifier 1
conprises the humdifying filter 500 for vaporizing the water and the |ight

irradiatin : jrradiating with the light the humdifying filter
500 to whi g}]ﬂ?ﬂés vvat%lfrl&%rologé' vapori zed 25 has adhered, and the water to be

vapori zed t hum di. f wi fiilter 500 20 incl.ud the silver.d ons.
{36611~ The QAL e Y AHaf incthithe s ShvetgRus FE ot Clghl Pob bpBRIRARS: ¢y ng
filter 500_.and reby, the. silyer i.s deposjted on the . surface of .the

um i o1 nGTer POD' BBY, RABH gl sHivat Bt ARBOBATT oY SRSt TP 5

hum di fying filter 500 with the |ight and thereby, the _m crobicidal effect

of the si Puandgepsiflier ?0Q-he Ther dwdd sradipting npants yORgIradiatesstlee can be
enhanced. In addition, also in a case where the surface of the humdifying
filtep 500humidifyenediltyy 3 bwithatbe lightcand heenghyethe aporibieidal effect he

hum di fying filter 500 includes the silver ions, the silver is deposited on

the 10 surtheesilvertdepdsiteddot yiheg strfacerof5tls himidifsheg sfilteer500 gea bé t h t he
scale covering the surface of the humdifying filter 500, and the silver is

deposi t ed efhadfedutlsi dédiefon Réss raheash arhértecthsd eifaéanef tih Rgniibefysid ver
ions is vaporized fromthe humdifying filter 500. Through the
above- desckiifeed500 is covered by the scale, since the water vaporized from the
humidifying filter 500 includes the silver idns, the silver is deposited on the
10 surface of the humidifying filter 500, with the silver mixed with the scale
covering the surface of the humidifying filter 500, and the silver is deposited
on an outside of the scale when the water including the silver ions is
vaporized from the humidifying filter 500. Through the above-described
implementation, even when the surface of the humidifying filter 500 is
15 covered with the scale, the silver deposited on the humidifying filter 500 can
be irradiated with the light, thereby allowing the antimicrobial action and
microbicidal action of the silver to be enhanced. Moreover, an amount of the
used silver can be reduced. Furthermore, even if the silver deposited on the
humidifying filter 500 is washed out by cleaning the humidifying filter 500,
20 when the water including the silver ions is thereafter vaporized from the
humidifying filter 500, the silver is newly deposited on the surface of the
humidifying filter 500. Therefore, sterilization action, antimicrobial action,
and microbicidal action of the humidifying filter 500 are not lost even when

the humidifying filter 500 is cleaned.

25 [0062] Through the above-described implementation, the humidifier 1
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i npl enentation, even when the surface of the humdifying filter 500 is 15
covered with the scale, the silver deposited on the humdifying filter 500
can be irradiated with the light, thereby allow ng the antim crobial action
and mcrobicidal action of the silver to be enhanced. Mreover, an anount
of the wused silver can be reduced. Furthernore, even if the silver
deposited on the humdifying filter 500 is washed out by cleaning the
hum di fying filter 500, 20 when the water including the silver ions is
thereafter vaporized fromthe humdifying filter 500, the silver is newy
deposited on the surface of the humdifying filter 500Q. Therefore,
sterilizat FapARlet phrenhamcing ct#’@binaucr%ﬁ%ﬁ, and nantiderhial @dfeckctafobhof the
hum di fying filter 500 are not |ost even when the humdifying filter 500 is
cl eaned. 2gupuddipuﬁﬁh@n@HOKMQJameéﬂd@@cribed i npl ementation, the

hum difier 1 21 capabl e of enhancing the m crobicidal and antim crobi al
effects of [A068] humdditignnthd hiuneidifQ0 1 cmm nasqr thvé dbattrdde86311 hndadid t i on,
the humdifier 1 conprises the electrodes 611 and 612 including the silver,

and the siinvdndinghshardlhwr] wad tloOsiBledt ®asf ammsiler idonel datéddesm64He and
612 through the electrolysis. [0064] Through the above-descri bed

i npl egeNt ablRtroddB cATUHH 6 03 thifighetHd Qdcblysed. 1 ons and whether or not the
elution is conducted can be controlled. By controlling an anount of the

eluted sil F(%’j(;éggﬁ'ﬁroﬁé}?aﬁfll'glc)ﬁE&v%g@scﬁ?e(f Qﬁ%lkﬁ%@% IBn,neéh{ Qﬁfloﬁlﬁﬁ TS tHP!

short age. ition control T'i'ng er’ or not the elution is
AR N L T INCR PR A R TN
enhanced e]::g)r?t%%llg&n ﬂ? c%tﬁ I%ilﬁrelg an amount of the eluted silver ions, the silver can
be supplied with neither excess nor shortage. In addition, also by
10 controlling whether or not the elution is conducted, an amount of the used
silver can be saved. In addition, since the silver ions can be obtained by
employing the electrolysis method, an enhanced effect can be attained
through the irradiation of the light, as compared with silver ions obtained by
employing other methods.
15 [0065] In addition, in the humidifier 1, the light irradiated by the light
irradiating part 700 includes the visible light.
[0066] Through the above-described implementation, the microbicidal
action can be more enhanced. In addition, deterioration of resins or the like
of the humidifying filter 500 and inside the humidifier 1 due to irradiation of
20 ultraviolet rays can be prevented.
[0067] In addition, the humidifier 1 comprises the water storage part 320 for
storing the water supplied to the humidifying filter 500 and the light
irradiating part 700 for irradiating the water stored in the water storage

part 320 with the light, and the water stored in the water storage part 320

25 includes the silver ions.
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through the irradiation of the light, as conpared with silver ions obtained
by enploying other nethods. 15 [0065] In addition, in the humdifier 1, the
light irradiated by the light irradiating part 700 includes the visible
l'ight. [0066] Through the above-described inplenentation, the m crobicidal
action can be nore enhanced. In addition, deterioration of resins or the
like of the humdifying filter 500 and inside the humdifier 1 due to
irradiation of 20 ultraviolet rays can be prevented. [0067] In addition,

t he huni di {0688]1Thespsh s €ese t ABovatescriicd aigepleaidnt32idnf okhe shderdbdcidhe wat er
supplied to the humdifying filter 500 and the light irradiating part 700

for irradi atiipA dfhdeailwr RnRreluded N thetwatett ROAQE in RReI wdkd ¥iokhgd he
light, and the water stored in the water storage part 320 25 includes the

silver iong, 23200988k ey, t he above-described inplenmentation, the
m crobicid |El action of the silver ions included in the water stored in the

wat er storage part 320 can be enhanced. 5 EXAMPLES [0069] As an exanpl e of
an effect attained by the hum difier according to the present invention, a

m crohicid of aresin to which silver derived from silver ions had
been gause?%%ﬁ%$e and a mcrobicidal effect attained when a resin to
been caused to adhere was .i.rradi.ated _\_?ith 10 |.ight were
1L

.“ﬂ'véi‘t iSi | Yiépé]fﬁgf\@ﬁél lecofgm effechipdtained hyothschwmadiher acgording g Ehae
used, sig?ver i ons mr?@gggl ied to the polyest gr and thereaft ér ,B tze o
pol yest er naesantrinvenfien, avmiprobacidalieffectrda wefsin tgwhichkdvedenvedfmoe or
silver ions had been caused to adhere and a microbicidal effect attained
when a resin to which silver had been caused to adhere was irradiated with
10 light were investigated. As one example of a substance to be sterilized,
polyester was used, silver ions were applied to the polyester and thereafter,
the polyester was irradiated with various kinds of light, whereby presence or
absence of a microbicidal effect was investigated.
[0070] The test sample used in this test was obtained by applying silver ion
15 water to polyester formed so as to be flat-plate-shaped and drying the
polyester. The silver ion water was prepared by using tap water in the Yao
city and eluting the silver ions from silver electrodes into the water through
electrolysis. On the dried test sample, the silver derived from the silver
ions was deposited as a residue on evaporation together with dissolved
20 components in the tap water.
[0071] The test was conducted under three light irradiation conditions:
irradiation by a white fluorescent lamp; irradiation by a black light; and no
light irradiation. Silver amounts applied to a surface of the test sample

were 0 (without a process of applying the silver ion water ), 5, 10, and 20

25 ng/cm?2. An antimicrobial test was conducted by employing a
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absence of a mcrobicidal effect was investigated. [0070] The test sanple
used in this test was obtained by applying silver ion 15 water to pol yester
formed so as to be flat-plate-shaped and drying the polyester. The silver
ion water was prepared by using tap water in the Yao city and eluting the
silver ions fromsilver electrodes into the water through electrolysis. On
the dried test sanple, the silver derived fromthe silver 1ions was
deposited as a residue on evaporation together with dissolved 20 conponents

in the tphovsiteidiatio Hllln dhetdee siethdd ofUBdeiet L df lndigstridl"Rehhbiay for
irradiation conditions: irradiation by a white fluorescent |anp;

i rradi at iAgfiRYer8h R a8k dle@ht ;Inafids BRetHodg Al bAdtbAdl 3ubkPensich ! bBEaMIRNT S
applied to a surface of the test sanple were 0 (without a process of
c

PP Y1 1908 of i ORARESF 0 & 189 CEOa20 2.D4GTRIAR LI ke 0D a

test was conducted by enploying a photol rradiation m cont act net hod
of "Soci et f lndustrigl, Technol o f.or Antim.crobial Asticles". l.n this
et hod. - St et R AT R o R e Bt siog Shefiibes of "1 o X
105 ,CFU are, caused to adhere to g.test.. sanpl e, and after 24 hours has
pasded abIBIFTTE ARRTAERTTOR s RPN BRaG S5 ARR DN SRS Rl As a
kind of bacteria, _Staphyl ococcus aureus was used. A white fluqgrescent |anp
of 20W wasetised WAREP dhioresaeptclamr of p@Weavas usedoandi the waRIRe aWRS ght

l evel (illum nance) in the vicinity of the sanple, which was irradiated by
t he whi t @lddedonteaceoritipanpheras ligitiolavek (llu@hiridree) yn thebviginity pfihe of 20W
was used, and a di stance between the light 10 source and the sanple was the

sane as thatplehwhidasasofrradiatéd bgrthecehitel fumrescdiOladhp, TWwas i@ tux. s shown
in Table 1 and Fig. 8. Table 1 shows a

Similarly, a black light of 20W was used, and a distance between the light
10 source and the sample was the same as that in a case of the fluorescent lamp.
[0072] The result is shown in Table 1 and Fig. 8. Table 1 shows a
relationship between the respective light irradiation conditions and the
numbers of bacteria (unit: CFU) obtained after the test in the test samples
having the respective silver amounts applied. Fig. 8 is a graph showing a
15 relationship between the respective silver amounts applied to the test
samples and the numbers of bacteria existing in the test samples. The
graph is plotted, assuming that an obtained value of the number of bacteria,

which is less than or equal to a lower limit value (10 CPU), is 10.

[0073] [Table 11

Applied silver amount (ng/cm?)

0 5 10 20

No light

X105 X 104 X 102
Light i 1.4X105 | 8.0X104 | 3.4X10 <10
irradiation | gy 1 1igh 2.2%105 | 7.1x10¢ | <10 <10
condition '
White 3.4X105 | <10 <10 <10
fluorescent lamp
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rel ati onship between the respective light irradiation conditions and the
nunbers of bacteria (unit: CFU) obtained after the test in the test sanples
havi ng the respective silver amounts applied. Fig. 8 is a graph showi ng a 15
rel ati onship between the respective silver anpunts applied to the test
sanpl es and the nunbers of bacteria existing in the test sanples. The graph
Is plotted, assum ng that an obtai ned value of the nunber of bacteria,
which is less than or equal to a lower Iimt value (10 CPU), is 10. [0073]
[ Tabl e 1] A074ddAsishoem anfabie { ag/dcRR). §) evehuitier the ¢drglition.of né light 8. 0 X
104 3.4 X 102 <10 Light irradiation irradiation Black light 2.2 X 105 7.1 X
104 <10 <1O0irrg@ididd, owh¥hi tie: 3pplidd 16ivesl Anolthit<tds 20 unyeseentictobiddad
[0074] As shown in Table 1 and Fig. 8, even under the condition of no |ight
i rradi ati ongepibgvdd @ caprizeg8d sil ver amount was 20 ng/cn®, m crobicidal
action was recogni zed. [0075] In addition, it can be seen that the
m cr obi ¢i dajod]i A alitRHIAPEET bR%eor thAPHhd HlbrdridiAd] AliioNis Libdfced b

at e wth the I ed sI

recogni zed in the test sanp app ver anount of y10

ng/ cnm2,. the o grehicidal  acti was _enhance . irradiati;on with the
b'ack Pi gt RhdeReriieethr u 3 RS rPaRATEARY 6 1A Vg febf SRR Ot e hae
smal | am””%pgfiei'sh\’zg Amoun O%SIOSnggéncz%e mcrobicidal action was enhanced by

the irradiation with the black light and the white fluorescent lamp whereas
under a condition that a small amount of silver, such as 5 ng/cm2, was
applied, the microbicidal action was further enhanced by the irradiation with
10 the white fluorescent lamp mainly including visible light, rather than the
irradiation with the black light mainly including near ultra violet light.
[0076] The residue on evaporation on the surface of each of the test samples
was the silver ions dissolved in the water, which were deposited together
with the dissolved components in the tap water, and it can be said that also
15 in the humidifier, a substance similar to this residue on evaporation as scale
was deposited on the humidifying filter. Accordingly, the effect attained by
the irradiation of the light is similarly exhibited for the scale on the
humidifying filter in the humidifier. In addition, since a proportion of the
silver in the scale becomes constant by eluting into the water the silver ions
20 with a constant concentration, even in a case where the deposited scale is
extremely increased, the silver with a constant proportion is included in the
scale, thereby exhibiting the microbicidal effect owing to the silver.
[0077] Under this condition, when the applied silver amount was 5 through
10 ng/cm?2, the attained microbicidal effect greatly differed according to

25 whether or not the irradiation of the light was conducted, and when the
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applied, the mcrobicidal action was further enhanced by the irradiation
with 10 the white fluorescent lanp mainly including visible light, rather
than the irradiation with the black light nmainly including near ultra
violet light. [0076] The residue on evaporation on the surface of each of
the test sanples was the silver ions dissolved in the water, which were
deposited together wth the dissolved conponents in the tap water, and it
can be said that also 15 in the hum difier, a substance simlar to this
resi due on evaporation as scale was deposited on the humdifying filter.
Accor di ngl spplidrk sdveramenntawasd20yng/cmé, the adfeat ivoxs stiffidiently gittained
simlarly exhibited for the scale on the humdifying filter in the

hum di fi erregardkddiof mdiethst ocaottie dpadidtion of thdhBghswageontdoctdde scal e
beconmes constant by eluting into the water the silver ions 20 with a

const ant cluydiht Aédor@ihglfV 5 nthrBugh CB® e1gihae &ft {1 dRpesiié eppled gndSthe
extrenely increased, the silver with a constant proportion is included in

the scal eirra@ﬁ%ﬁwoﬁh@ilpg'ﬁtiiQ%ﬁﬁhﬁcﬁ@d,Cm}réwm galfn%q;e Wb BPthLefrlle & | ver.

[0077] Under this condition, when the applied silver amunt was 5 through
25 whet nor et HaEhFERRe . HOhShAThFH Shlorlle Y plicR EPE VERAAE 1
Ll BRI he RRRSb  ghl BEART AL
' ach at | ORPSH SRYRE | T FAPE eIl 4, B LBy et G ot B Fabbast ARG of f ect
as 5 that attained when the applied silver amount is 20 ng/cn2 can be
attai ned Hnd reguined; toarondrolcain apwuattiofciherglnyed sHuer: tad W this gndidt is anount
of the wused silver. In order to control the applied silver anmount as
descri bed ptefeesble that the elution of the silver is conducted by employing the
10 electrolysis method.
[0079] In addition, the above-described enhancement of the microbicidal
effect owing to the irradiation of the light cannot be attained by ordinary
bulk metallic silver or silver compounds. This is an effect attained in a case
where the silver ions are once dissolved in the water and deposited. As a
15 reason for this, it is considered that the silver included in the deposit of the
silver ion water is in a state of fine particles. Therefore, as in surface
plasmons of nanoparticles, electrons are localized in the vicinity of surfaces
thereof and interaction with light easily occurs. As a result, it is considered
that in the silver in the deposit, such an effect of the light can be attained.
20 [0080] In addition, in the above-mentioned test, the test samples each
having the silver amount of 5 ng/cm? applied thereto were irradiated with
the light by using the white fluorescent lamp mainly including the visible
light; an illuminance (lux) thereof was changed; and changes in the numbers

of bacteria (unit: CFU) after the test were investigated. The result is shown

25 in Fig. 9. Fig. 9 is a graph showing a relationship between illuminances of

26



it is required to control an anount of the eluted silver, and to this end,
it is preferable that the elution of the silver is conducted by enpl oying
the 10 electrolysis nethod. [0079] In addition, the above-described
enhancenment of the mcrobicidal effect owing to the irradiation of the

| i ght cannot be attained by ordinary bulk netallic silver or silver
conpounds. This is an effect attained in a case where the silver ions are
once dissolved in the water and deposited. As a 15 reason for this, it is
consi der ed thbathitbdhwirbseentilanipudad the ninabdepofbactelia teistisigl inethe tast wat er
isin a state of fine particles. Therefore, as in surface plasnons of
nanoparti clsggmplesectrons are localized in the vicinity of surfaces thereof
and interaction with light easily occurs. As a result, it is considered

that int h;O@éi]"@Is éHvai'Ein_dFi%(.)fy, tthe beP o fa@edri2fobt el &hbn R 16t
attained. 20 [0080] In addition, 1n the above-nentioned test, the test

sanpl s eagfkadiMbROvRRS e ARHRLo Of SoRHERTR ARPLIEENNSE Ghiias ©

irradiated w by using the white uor esce anp main
including t visible Jight: .an illum | ux) ereqf; changed; and
changs. " n oPftsTBhF thihimiBppe WAT T Bl i3 20 nd0p LU TERR ¥6E
investigated. The result is shown 25.in Fig..9. Fig. 9 1is raph show ng a
el ati onshipiBRE e bRstern PhESdoiher thfeilfimiadice, v oo PiFoWaRd o
nunbers of bacteria existing in the test sanples. [0081]. As shown in Fig.
9, the nuntf@pPrexinprieteless thpngrmsmaledOdol U gris mentignegtakoyenashasgduct ed
was 8.0 x 104 CFU; the nunber of bacteria 5 obtained when the illum nance
was 1000 | ur thadaztaicital actigrattaaned biyeheumseenbinveadioay, ivehiobtdepradedhen
the illum nance was 5000 | ux was
on the light intensity (illuminance), was recognized. It can be seen that the
10 material having the silver ions applied thereto is irradiated with the light of
at least greater than or equal to a predetermined illuminance, whereby the
bactericidal action can be further enhanced.
[0082] In addition, when the graph was examined, a two-digit decrease in
the number of bacteria, as compared with that obtained when no light
15 irradiation was conducted, resulted around 1900 lux. In the
photoirradiation film contact method carried out this time, presence or
absence of the antibacterial effect is determined based on whether or not a
two-digit decrease in the number of bacteria is attained. This
determination based on whether or not a two-digit decrease in the number of
20 bacteria is attained is employed in the JIS Z2801, JIS L1902, or the like, and
is used as a general criterion for determining the presence or absence of the
antibacterial effect. Accordingly, from the viewpoint of enhancing the
bactericidal action, it is desirable that irradiation of light of greater than or

equal to a predetermined illuminance is conducted and it is more desirable

25 that an illuminance at a position targeted for the irradiation is greater than
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approximately | ess than or equal to 10 CFU. As nentioned above, a change in
the bactericidal action attained by the present invention, which depended

on the light intensity (illum nance), was recognized. It can be seen that
the 10 material having the silver ions applied thereto is irradiated with
the light of at |east greater than or equal to a predetermned illum nance,
whereby the bactericidal action can be further enhanced. [0082] In
addi ti on, when the graph was exam ned, a two-digit decrease in the nunber
of bacteri ar equaktinp@0@tixy t h t hat obtai ned when no light 15 irradiation
was conducted, resulted around 1900 lux. In the photoirradiation film

contact rTE{(hUBB]CEurtm @kt tHehhBodd-Rnturedefee, @ést adsplae eaéh thifving a
antibacterial effect is determ ned based on whether or not a two- d| git

decrease i Bjlyée afHHAS ofoh MAGHE Hpdlied @ietratdﬂ%re Thisdiagel fA7H TRk QT Apsed on

whet her or not a two-digit decreaSe in the nunber of 20 bacteria is attained

| s enployeqyi b ?e”o?? §8§Qllux”b§ H%ﬁﬂ% tRE A 'déﬁweéd%‘i’lt }aﬁnﬁs%ﬁifya

gener al criterion tor determnin resence or sence o

anti bacterti ord fr the.vie of nc

bact oy o) ast e fe y(HRNBEP ph ek RRLP R THER Bhngtd FRRRTSHE AL, ..
than or e determnedlllumn ce s co cted. apd .it nor e
desirabl e %%?H%?* grqu(fﬁu?h%c%v‘gttlg‘ep% Wr‘?}é?rg%{jga‘:t@&a Yt ﬂﬁ@r ation
is greater than 27 or egual to 1900 |ux. [0Q831 Further, in the above

ment i oned £ESEING seachupipihesteshenpis, ﬁbt%}neéuaﬂ;@rtb&nf@éhwa@ﬂnsemg%
applied thereto were irradiated with light of an illum nance of 5000 |ux by
usi ng the Whhiarder toorake ancomparisomi by ysing bedtustimplesteachi Baving 4 isgver an
irradiation tinme was changed (with silver and

amount of 5 ng/cm? applied thereto, which were not irradiated with the light,

10 and which thereafter underwent a lapse of time (with silver and without
light); by using test samples each having no silver ions applied thereto,
which were irradiated with light of an illuminance of 5000 lux by using the
white fluorescent lamp, and which thereafter underwent a lapse of time
(without silver and with light); and by using test samples each having no

15 silver ions applied thereto, which were not irradiated with light, and which
thereafter underwent a lapse of time (without silver and without light),
changes over time in the numbers of bacteria were investigated. The result
is shown in Fig. 10. Fig. 10 is a graph showing a relationship between the
lapses of time and the numbers of bacteria existing in the test samples.

20 [0084] As shown in Fig. 10, it can be seen that in a case of the test samples
each having the silver amount of 5 ng/cm? applied thereto, which were
irradiated with the light of the illuminance of 5000 lux by using the white
fluorescent lamp mainly including the visible light; and for which the
irradiation time was changed (with silver and with light), the number of

25 bacteria was decreased for a very short time period of the irradiation time
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with light); and a change over tine in the nunber of bacteria (unit: CFU)
existing in each of the test sanples, obtained after the test was
investigated. |In order to nake a conparison, by using test sanples each
having a silver anount of 5 ng/cnR applied thereto, which were not
irradiated with the light, 10 and which thereafter underwent a | apse of tine
(with silver and without 1light); by using test sanples each having no
silver ions applied thereto, which were irradiated with |light of an

i I 'um nance of 5000 |ux by using the white fluorescent |anp, and which

t her eaf t er(onadeswint Agcordpuelyobyt ¢anslucgungt thrutrrediateon afidhei ight dyhimg  and
by using test sanples each having no 15 silver ions applied thereto, which
wer e not i tlreadpatagibnnot ltheilgké of ahd huunddifierh ele ah tcesbionkié rawtin ealhelmse of
time (wthout silver and without light), changes over tinme in the nunbers
of bacterienh@miced nvestigated. The result is shown in Fig. 10. Fig. 10 is a
graph showing a rel ati onship between the |apses of time and the nunbers of

bacteri a epjoghl MBuithelMSré St th%a@%v%sme%%oﬁlgg%ét AR S8WwhBrd] hgnetfﬁ?)d it can

be seen that in a case of the test sanpl es each ‘having the silver amount of

5 ng/ g2 %@ggt}gyﬁ% AL &ﬁ Bhed d FRUHASGABED 1ol LARtaiRDr e

il um nance I ux usi ng uore

i ncl udi ng sible li a Whl ch th diati i s. changed
Coi the st PlPEL e aPpfe W%ﬁ&?ﬂe? Rits S cpmbossi E? B PadBBia T or %
very short t| of .the irradiation.tinme. 28 e hour Acc ngly,
by conduct § %Pe(ilngﬁ{) ng%‘ﬂ’ﬁfilag}:?r ffhe; t6s I"‘fed”ﬁtmﬁ‘iﬁtllg?gted 'i?ﬁ%ts %ﬁpé‘?r Bl c?’he li ke
of the humdifier, the mcrobicidal actjon can_be enhanced [ 0085]

Furt her nor@s $iHaRy abovil et iepkhed aft geparating s theyhaleers igps hay the

above-mentioned test, was prepared by using silver ion water (electrolysis
10 silver ion water) obtained by eluting the silver ions into water through
electrolysis (electrolyzation) from the silver electrodes immersed in the tap
water, was used; a test sample, which was prepared by using silver ion water
(AgCl solution) obtained by dissolving silver chloride (AgCl) as a reagent in
water, was used; and a test sample, which was prepared by using silver ion
15 water (Ag20 solution) obtained by dis‘solving silver oxide (Ag20) as a reagent,
was used.
[0086] A concentration of the silver ions of each silver ion water was 900
pg/L. In addition, an amount of the silver which was applied to each of the
test samples was 5 ng/cm2. Each of the test samples was irradiated with
20 the light of an illuminance of 5000 lux by using the white fluorescent lamp
mainly including the visible light; each of the test samples underwent the
irradiation for 24 hours; and thereafter, the number of bacteria was
investigated. In order to make a comparison, each of the test samples was
irradiated with no light; each of the test samples underwent a lapse of 24

25 hours; and thereafter, the number of bacteria was investigated. The result
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5 of generating the silver ions applied to the test sanples, which was
different fromthe above-nentioned nethod, was enpl oyed, the nunbers of
bacteria (unit: CFU) obtained after the test were investigated. A test
sanple, which as simlarly to in the nethod of generating the silver ions
in the above-nentioned test, was prepared by using silver ion water
(electrolysis 10 silver ion water) obtained by eluting the silver ions into
wat er through electrolysis (electrolyzation) fromthe silver el ectrodes

i mrer sed isshbtve inePig. WAt eFig ViEiSisusgehplashi®@singsa mplacionshic betwase ok eydar ed by
using silver ion water (AgCl solution) obtained by dissolving silver

chlori de dfAichefifode oT@RAEPAtIhE th¥aiieer ioMdStoUselppladdl aad the tnisAP®serf Whi ch
was prepared by using silver ion 15 water (Ag20 solution) obtained by

di ssol vi r}ga&é}ig%g{iﬁgg%ﬁ (RIS sasnifes €agent,  was used. [0086] A

concentration of t ver 1ons each silver ion water was 900 pg/L. In
addi tion, ung. of -t hea. sid,ver which was.appligd tao, each,of the. ;test
aampl s v9082F 85 Bho®h oieliiny fE o4 bp \eo AR R B, 4oy GRS g, Uich T e
light of an i.Jlunj nance.of 5000 | ux.by using.the ite fluorescent. | anp
e ity 1 ARG e e SR 814 FlgROLes ABE ion el W8 AgDed IRaRT N t he
irradiatigon for 24 hours; and thereafter, the nunber of hacterja was
i nvest i gditedeleptyolyste pLvey ik ¥ader siparteadio watgh the nyanhersef kagipras was
irradiated with no |ight; each of the test sanples underwent a |apse of 24
25 hour s; wasdlacieasesf aéter thee limhtbaradfatioar tveas davges andy éhe i gamber ofthe
result 29 is shown in Fig. 11. Fig. 11 is a graph showing a relationship
bet ween khamderiaokas lecretsedds the tprpestextuntt aftesithe dighitonrsadiatiom, aspl i ed
and the nunbers of bacteria existing in the test sanples.
compared with the test samples to which the silver was applied by using the
10 AgCl solution and the Ag0 solution. It is considered that since AgCl is
dissolved such that up to approximately 1.5 mg/L of AgCl, as a concentration
of the silver ions, which can be calculated from a solubility product of AgCl is
dissolvable, Ag included in the AgCl solution is present as the silver ions and
is in the same state as that of the silver ions eluted from an silver based
15 antimicrobial agent. As described above, it can be seen that when the silver
ions are eluted through the electrolysis, the sterilization can be more
efficiently conducted than when the silver ions are eluted through other
methods.
[0088] Conducted next was a test in which silver ion water having a
20 bacterial suspension added therein was irradiated with light. As a light
source for the light irradiation, the white fluorescent lamp was used and
placed such that an illuminance at a position of the sample was 10,000 lux.
The light irradiation was conducted for 10 minutes and Pseudomonas

aeruginosa was used as a kind of bacteria. The silver ion water containing

25 a predetermined number of the bacteria was put into a container through
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[00871 As shown in Fig. 11, it can be seen that in the test sanple to which
5 the silver derived fromthe electrolysis silver ion water was applied by
using the electrolysis silver ion water, an extent to which the nunber of
bacteria was decreased after the light irradiation was |arge and the nunber
of bacteria was decreased to the |argest extent after the |ight

irradiation, as conpared with the test sanples to which the silver was
applied by using the 10 Agd solution and the Ag20 solution. It is

consi dered that since is dissolved such that up to approximately 1.5
nmy/ L of Ag@hlclagh%vzf@hbghghfacam@aS@fanﬁhﬂleshghéirmdmlowa@mmcb@i for
calculated froma solubility product of AgO is dissolvable, Ag included in
t he AgCl sb0umirortes.s hr esdent teasonchet sitl they sameasimeda test imwihiich nankeglst at e as
that of the silver ions eluted froman silver based 15 anti m crobi al agent.
As descri bedadiation, waks @aduetediahie that siher johewatdvesntalining e sehd ed
through the electrolysis, the sterilization can be nore efficiently

conduct ed pAaeriaheastiie SitbVigle tORE @nRafidst eﬂe tcbﬁ%ﬁ@r%@%ovéf%ah@%
[ 00881 Conducted next was a test in which silver ion water having a

bact egi al }[{ﬁﬂﬁﬂﬁh%llaﬁ)dgg th Qggﬁil&eﬁ?% \A;{)]él{ Bﬂ‘; 2hedi Qnd] hller e 2a c?gan q

source for irradi atl Iuore cé was use

pl aced suc I nan at a si.tiyon e Was | ux.
The tight roiibaf Baher MO ARGl mf@drﬁoau e
aerugi nosa,was used as a k| of b r| a. S|Ive LONn wat er contai ni ng
25 a predef* gampr%a ‘fﬁ?rﬁﬁ??‘ngf%le Iil’ag\ﬂa% fﬁftw?%?g cont ai ner through
30 which the vi SI bl e l'ight, can pass and the L irradiati on was conduct ed
for 10 mi In addityn, indhivratctamwatae “élaﬁb Wﬁ*srréubleﬁ'@éit tq autgsiaste no

| i ght

sterilization was used and silver ion water obtained by eluting the silver ions
10 into water through electrolysis (electrolyzation) from silver electrodes
immersed in the tap water was used. Silver ion concentrations were 0, 30,
and 90 ppb.
[0090] The result obtained from this test is shown in Fig. 12 and Table 2.
Fig. 12 1s a graph showing a relationship between the respective silver ion
15 concentrations with and without the light irradiation and the numbers of
bacteria. In Table 2, in the relationship between each of the silver ion
concentrations with and without the light irradiation and the number of
bacteria, the numbers of bacteria obtained when the light irradiation was
conducted are shown with % in a case where the number of bacteria obtained

20 when no light irradiation was conducted is supposed to be 100%.

[0091] [Table 21

Silver ion concentration (ppb)
0 30 90
With light irradiation 83% 73% 53%
Without light irradiation 100% 100% 100%
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irradi ati on was conducted, the sane silver ion water containing the sanme
bacteria was put into the sane container, the container was covered with 5
alumnumfoil so as to conpletely block out the light, and under the sane
conditions other than the above nentioned condition, the test was conduct ed.
A tenperature around the sanple during the test was 26C. [0089] In addition,
inthis test, tap water which was subjected to autoclave sterilization was
used and silver ion water obtained by eluting the silver ions 10 into water
through electrolysis (electrolyzation) fromsilver electrodes inmersed in
the tap wal0802hds emede SienvEom dhe cmsubnshewnams Figer 2 Gnd3Tabla2dtl®d ppb.

[ 0090] The result obtained fromthis test is shown in Fig. 12 and Table 2.
Fig. 12 i swheggamphvishotliengilaer ebat conehitrathed iedngt Oepplesphethwdber | ofer i on
15 concentrations with and without the light irradiation and the nunbers of

bacteria. pactdsibl ferdaided hhifosteuathnsdd Frdiat MRE kA1 n@hbeReofShhnmetial ON
concentrations with and without the Iight irradiation and the nunber of

bacteria, $di3 QRS 1RERAF bEHRAR a}‘]@ﬁgl Nirk-B@ialtiod tthe! GBI @A) Was

conducted are shown wth %in a case ere the nunber of bacteria obtained

20 wh ' A hat J. y . . %;5: 110091
[Tabl s 2] ety ving B AR A e T il IR BROGRL it SREI oL
83% 73% 53% W.t hout .l i ght &r.r adi at id%gl 100%,100%.100% 31 [1%9281‘1‘7{; can be

seen from YREVASON (DGREHHY i W BCEOTPREnT HAL BT 0 T om

concentration.

[0093] Note that in this test, an intensity of ultraviolet rays included in the

light emitted from the light source was 2 pW/ecm?2 and irradiation with the
10 ultraviolet rays alone attained no sterilization effect.

[0094] As described above, by irradiating the silver ion water with the light,

the microbicidal effect of the water can be enhanced. Accordingly, the water

in the water storage part is caused to include the silver based antimicrobial

agent and irradiated with the light, thereby allowing the microbicidal action
15 to be enhanced.

[0095] The described embodiment and examples are to be considered in all

respects only as illustrative and not restrictive. It is intended that the

scope of the invention is, therefore, indicated by the appended claims rather

than the foregoing description of the embodiment and examples and that all
20 modifications and variations coming within the meaning and equivalency

range of the appended claims are embraced within their scope.

INDUSTRIAL APPLICABILITY
[0096] A humidifier according to the present invention is capable of

25 enhancing microbicidal and antimicrobial effects of a vaporizing part
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whereas with the silver ion concentration being O ppb, the nunber of
bacteria remai ned al nost unchanged fromthe initial nunber of bacteria
regardl ess of presence or absence of the light irradiation, the m crobicidal
5 effect owing to the silver as well as the mcrobicidal effect owing to the
light irradiation increased in accordance with an increase in the silver
ion concentration. [0093] Note that in this test, an intensity of
ultraviolet rays included in the light emtted fromthe |ight source was 2
11Wcn®2 andthereadi ation with the 10 ultraviolet rays alone attained no
sterilization effect. [0094] As described above, by irradiating the silver
ion water with the light, the mcrobicidal effect of the water can be
enhanced. Accordingly, the water in the water storage part is caused to

i nclude the silver based antim crobial agent and irradiated with the |ight,
t hereby allowi ng the mcrobicidal action 15 to be enhanced. [0095] The
descri bed enbodi nent and exanples are to be considered in all respects only
as illustrative and not restrictive. It is intended that the scope of the
invention is, therefore, indicated by the appended clains rather than the
foregoi ng description of the enbodi nent and exanples and that all 20
nodi fi cations and variations comng within the neani ng and equi val ency
range of the appended clains are enbraced within their scope. | NDUSTRI AL
APPLI CABI LI TY [0096] A hum difier according to the present invention is
capabl e of 25 enhancing m crobicidal and antim crobial effects of a

vapori zing part 32 therein.
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33 CLAIMS 1. A humdifier (1) conprising a vaporizing part (500) for
vapori zing water; and a light irradiating part (700) for irradiating with
| ight the vaporizing 5 part (500) having applied thereto the water to be
vapori zed, wherein the water vaporized fromthe vaporizing part (500)
includes silver ions. 2. The humdifier (1) according to claim1,
conprising 10 electrodes (611, 612) including silver, wherein the silver
ions are silver ions eluted fromthe el ectrodes (611, 612) through
electrolysis. 3. The hunmidifier (1) adCbAdM&y to claim 1, wherein 15 the
light irradiated by the light irradiating part (700) includes visible
light. 4. The hunildi {A kamidifiexdddeoinpgising cl aim 1, conprising: a water
storage part (320) for storing the water supplied to the 20 vaporizing part

(500); and a wat e \wlRirpaRg part (3000For Vapadiidlel watd¥hhd( 700) for irradiating
with the light the water Stored in the water storage part (320), wherein

the water stored %‘ﬁ%@?‘r%ﬁgnﬁ)}%ﬁggow& ifz?haﬂ%tihg%ﬂﬂ.qgﬂr’]cgﬁes\}a{p\b‘?{ziné;Ons'

25 34 5. The hum C to claim onpri
5 part (500) having applied thereto the water to be vaporized, wherein

the water vaporized from the vaporizing part (500) includes silver

ions.
2. The humidifier (1) according to claim 1, comprising
10 electrodes (611, 612) including silver, wherein
the silver ions are silver ions eluted from the electrodes (611, 612)
through electrolysis.
3. The humidifier (1) according to claim 1, wherein
15 the light irradiated by the light irradiating part (700) includes visible
light.

4. The humidifier (1) according to claim 1, comprising:
a water storage part (320) for storing the water supplied to the
20 vaporizing part (500); and
a water storage part light irradiating part (700) for irradiating with
the light the water stored in the water storage part (320), wherein
the water stored in the water storage part (320) includes the silver
ions.

25
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a water storage part (320) for storing the water supplied to the vaporizing
part (500); a water storage part light irradiating part (700) for
irradiating with 5 the light the water stored in the water storage part
(320); and a water supplying part for sending the water stored in the water

storage part (320) to the vaporizing part (500). 35

5. The humidifier (1) according to claim 1, comprising:

a water storage part (320) for storing the water supplied to the

vaporizing part (500);

a water storage part light irradiating part (700) for irradiating with

5 the light the water stored in the water storage part (320); and

a water supplying part for sending the water stored in the water

storage part (320) to the vaporizing part (500).
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