[ PCT/ JP2005/ 0231081 STERI LI ZED WATER PRODUCTI ON
APPARATUS [ FI ELD OF THE | NVNETI ON] [0001] The present
invention relates to a sterilized water prpEUIPSE05/023108]
apparatus for preparing strong sterilized water from
wat er such as city water or well water. [DESCRI PTION
OF THE RELATED ART] [0002] Conventionally, sterilized
wat er pr STURILIBERL WA R RO PAHGBI@NoA PPARAAUES ng
sterilized water exhibiting strong sterilizing power
in large quantity by m xing sodi um hypochlorite and
an acid such as h drochlorlc acid or acetic acid to
[FIEWDheEFeTHE TiOy! water or well water have
developed A sterilized water production apparatus of
Atk type conprises a mxing device for mxing raw
mater wi th sodi um hypochl orite and acid, in which
st er ilThe; @desgnte Anyentiery giedalesbio aaldstegilizedi wwater production
pochl grite neasured for proper %uantlt and a
| ap@aéﬁ@ﬂ gﬂl‘wﬁﬁ%ﬁﬁré%g atrong strapisedemator som water such as city
redeterm ned quantity of raw water introduced into
“’tﬁéoﬁﬁ%?ﬂ]aE@V|ce to prepare two kinds of mixed
wat er s, and then m xing the two kinds of mxed waters
together (refer to, for exanple, Patent Docunment 1).
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[0 1. %i Nng device may cause a direct contact of sodium
MOchlorite with acid at the tinme of mxing the
acid into r.aw water

pevRp el @@135 'SErIRRS S pRRghpR AEb S eAable of

prtgtfucmé P‘szt%g 1ze a%er exhibiting strong sterilizing power in large

quantity by mixing sodium hypochlorite and an acid such as hydrochloric
acid or acetic acid to raw water such as city water or well water have
developed. A sterilized water production apparatus of this type comprises a
mixing device for mixing raw water with sodium hypochlorite and acid, in
which sterilized water is produced by adding sodium hypochlorite measured
for proper quantity and a properly measured acid independently to a
predetermined quantity of raw water introduced into the mixing device to
prepare two kinds of mixed waters, and then mixing the two kinds of mixed
- waters together (refer to, for example, Patent Document 1).

Patent Document 1: Japanese Patent Laid-Open No. 2001-300547
Publication
[0003]

Such a conventional mixing device may cause a direct contact of
sodium hypochlorite with acid at the time of mixing the sodium hypochlorite

and acid into raw water, and if pH is reduced to below 4.5 by the direct




contact of sodi um hypochlorite with acid, chlorine gas

is generated. Since the conventional m xing device

m ght cause partial generation of chlorine[P@&8P2005/023108]

depending on the m xing state of sodi um hypochlorite

and acid, mnechanisnms for elimnating chlorine gas

fromthe mxing device and treating the elim nated )
copiier pineodgum hgpechlertewith @Y |chilvinefgaseas geneiratady Since

devi ce adapted to prevent generation of chlorine gas
thencanventignah enisbeg dﬁmyp@@a%mbﬂwsea nartialcgendnationr efychlorine

wat er was developed. The m xi ng devi ce adapted to )
gasr dlpppndmee ogetbe amizinoistaty i Aedivgnshyrochiferife jand acid,

Fig. .2. The m xing device (m xing neansﬁ 10 .conprj ses
mgchanigms gy Slimpingping, chloring eqmifeomp 4he agaxing dgvice and

first ﬁas age 16 %ld,a second pa sage 18 branched
treatane the ehavinakadeshlorine gas wore €& junction passage
[Oéggﬁhere the first passage 16 is conbined with the

nd passage 18, the passages being fornmed wthin
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inftbad %f the cubic shape. A raw water inlet pipe 22 connecting with the
raw water passage 14 is attached to the housing 12 to introduce raw water
into the raw water passage 14 through the raw water inlet pipe 22, and the
raw water is dividedly carried from the raw water passage 14 to the first
passage 16 and the second passage 18. A mixing pipe 24 connecting with
the junction passage 20 is attached to the housing 12 to discharge the water
reaching the junction passage 20 to the outside via the mixing pipe 24.
[0005]
Sodium hypochlorite is introduced from a first electromagnetic pump
26 to the middle of the first passage 16 through a first connecting passage
28, a first check valve 30 and a first inlet tube 32. A tip opening part of the

first inlet tube 32 is opened in substantially the sectional center position of



[ PCT/ JP2005/ 0231081 the first passage 16 so as to
ensure the input of the sodi um hypochlorite
di scharged fromthe first inlet tube 32 tdPOTRIFI0051023108]
passage 16 by the operation of the first
el ectromagneti c punp 26. An acid such as hydrochloric
acid or acetic acid is introduced froma second
the| laxst rrseagge tibcsp asptoldnswre theeinpudddfethsf sedians doypoedhlorite
_passage 18 through a second connecting passage 36, a
dischagaed cliiewk thel fixst 3plahdube s32 dadthaitest tparsage. 1\ by the
tip.opening part of the second inlet tube 40 is )
opgpiner of thesirsitedentrampgnetie pyam 2onAn acidsueh agdwidrpeloric

§£ the second, passage so._as to ensure the input of the
acKt PH aseide 2551 ishipdrestuged iremag isgeend glestiomagnedic pump 34 to

di scharged. fromthe second_inlet tube 40 to the
the duiide ﬁzﬁagﬁscq@g BpsERee ditapieh oreqmd cumashing passage
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ggqnever corroded by acid are used. The m xers 42, 44
and 46 have, for exanple, the shape shown in Fig. 3,
-[0(2)‘6‘? the shape is not limted by the one shown in Fig.

. [0007] In the thus-constituted m xi ng device 10, -

hal f L. 1l lyt '
a %tnl?&ei' o8k é)‘}U@f?i%H oh fﬁf ft%x?ﬁ%fr?%%f"ﬁﬂ@ e T | %]elgz%ssage

to the raw water passage ro raw water
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padsag@eddLOfrom the opening position of the second inlet tube 40 within
the second passage 18. Further, a mixer 46 is provided also within the
mixing pipe 24. As the material of the mixers 42, 44 and 46 for m_ixing raw
water with chemicals, those never corroded by acid are used. The mixers
42, 44 and 46 have, for example, the shape shown in Fig. 3, but the shape is
not limited by the one shown in Fig. 3.
[0007] _

In the thus-constituted mixing device 10, half the inlet quantity of
the raw water introduced to the raw water passage 14 from the raw water
inlet pipe 22 is introduced to the first passage 16, and the remainder of the

inlet quantity is introduced to the second passage 18. In the first passage

16, sodium hypochlorite discharged from the first inlet tube 32 is added to



3 [PCT/JP2005/023108] the raw water passing
t her et hrough, and the sodi um hypochlorite and the raw
wat er are then m xed together by the m xer[PAZ/IPEEGEIR2108]
m xed water of raw water and sodi um hypochlorite is
prepared. In the second passage 18, the acid
di scharged fromthe second inlet tube 40 is added to
thereaw avater bassingagwireghirongheand ghghsodawar hyeochdodteandd the
the raw water are then m xed together by the m xer
raxy wafproarenthem sdxpdibagethestby the waxer 42nyherdhy mixed water of
prepared. The m xed water of raw water and sodi um
rapy, weden apdredivm meshlatteismrepaeedyi ke dhoseernd papsage 18,
e
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[ogg]i um hypochlorite and the acid can be m xed with

raw wat er w thout generating chlorine gas to produce
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a chemical solution never directly contacts with the acid such as
hydrochloric acid or acetic acid that i1s a chemical solution. Namely, the
sodium hypochlorite is diluted with raw water, the acid is also diluted with
raw water, and the diluted sodium hypochlorite and the diluted acid are
mixed together by the mixer 46 in the mixing pipe 24. Since both the
sodium hypochlorite and the acid are diluted, and the mixing thereof is
. mutual mixing of dilution water, no chlorine gas is generated. By using the
mixing device 10 shown in Fig. 2, the sodium hypochlorite and the acid can
be mixed with raw water without generating chlorine gas to produce
sterilized water.
[0009]

As the means for inputting the sodium hypochlorite and the acid to

raw water, as shown in Fig. 2, the tip opening part of the first inlet tube 32



raw water, as shown in Fig. 2, the tip opening part of
the first inlet tube 32 4 [PCT/JP2005/0231081 is

opened to the passage sectional central pogdmIP2fs5/023108]
the first passage 16, and the tip opening part of the
second inlet tube 40 is opened to the passage
sectional central position of the second passage 18.
is@emedneatis: Hassagengetibhal céiealb pdsitionhydtloh hest passud 16,
the acid are shown in Figs. 4 and 5. Figs. 4 and 5
arghthe tip apeampd padf ofl thewtetomd) isletitube HYpsobkoed te thopassage
the first passage 16 fromthe first inlet tube 32. A
sectinnak tcentrap apeagen 56 ¢henscpndgpassagh e fQther means for
_ passage 16 at a right angle is provided in the nmddle
inphtting the isedtumpdyzagblorge and thes aciBlarcostpyvedn dfigs. 4 and 5.
flexible material, which is generally called a
Figactgind 5 ¢howean pxampleehowutbngredinvy laypachdoritecks the first
part of the first inlet tube 32. This valve 52 has a |
rasgaghdpifeem thrdist malet hybasZem compgatmgrssaggi ftheapnecting
slit-1j.ke injection port 56 forned at the end surface
with theyfaest passage lfcatsa nighhapglenisaprayided ip dbaimifddarafl the
of the inlet tube 32, a basin space 58 [s forng . .
firgf (Dassaghel by al & adye (95, composediol; aelleph ﬁgafﬁa}aﬁs which is
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[O%ﬁ) pushes the sodium hypochlorite collected in the
agin space 58 to open the injection port 56 of the

;’ ﬁlr \é’g‘gg ?einggﬁﬂ'fetl&e&f QF bR AKROSALO ﬁlsbgsé(f wiifﬂiﬁct?h%dconnecting
passage b0 sufficiently deep from the connecting position with the first
passage 16. The first electromagnetic pump 26 (second electromagnetic
pump 34) is intermittently operated, and the injection port 56 of the valve
52 1s closed during the time between operations of the first electromagnetic
pump 26 so as not to inject the sodium hypochlorite from the valve 52. On
the other hand, when the first electromagnetic pump 26 is operated, the
sodium hypochlorite fed out of the first electromagnetic pump 26 pushes the
sodium hypochlorite collected in the basin space 58 to open the injection
port 56 of the valve 52, and the sodium hypochlorite is injected through the
injection port 56. The sodium hypochlorite reaches the first passage 16 by

the injecting force from the injection port 56, and mixes with raw water in




i njection port 56. The sodi um hypochl orite reaches the
first passage 16 by the injecting force fromthe
i njection port 56, and m xes with raw wat efp@TJP2005/023108]
[ PCT/ JP2005/ 023108] the first passage 16. Namely, in
order to inject the sodium hypochlorite into the
first passage 16 by the force of the first
thel fexst pawsagrel 6.c Noumgly2th antdr tb hnjectthe séPiunt hgpochlorite into
injection port 56 of the valve 52 (the opening part of
theharstfpassage oeby the doB2) of ﬁledﬁsﬁos]edtrbm@mmppump 26 and
position of the connecting passage [ DI SCLOSURE OF
theHelyewiENThonpjectiPn o fb of)tlbtevshilevéﬂ (the opening part of the
I nvent i on] 0011] The operation intervals of the
firtst iglet gube t323 i ghendsed pone deep arditidre of e epuinecting passage
el ectromagnetic punp 34 are often extrenely extended
Mepending on the degree of dilution of the respective
m xed waters. The operation interval of the first
el ectromagnetic punp 26 is set longer in case of

chl orine concentration, and the
m@g&i&éﬁﬁﬂﬁféﬁ@ INYENEQNEond el ectrorragneti C punp
IS set ger.in.,c eofrlsmgthepHvaIue. When
[Pf‘ﬁgeﬁsctﬁlheﬁ‘g"%‘;b ’me reduced, the operation
[Q erval of the first eI ectromagnetic punp 26 and the
0 E]grati on intervals of the second electromagnetic
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ele%%ﬁl?ﬁér%hd ;5‘&&5‘% 18 ettlgﬁg&%%o&%e of raising the pH value. When
the flow rate of raw water is reduced, the operation interval of the first
electromagnetic pump 26 and the operation intervals of the second
electromagnetic pump 34 are extended also in proportion to the flow rate.
The first electromagnetic pump 26 will be then described as an example. A
long operation interval of the first electromagnetic pump 26 causes the state
where the sodium hypochlorite is not mixed with the raw water passing
through the first passage 16 during the long interval from the first
discharge of sodium hypochlorite to the second discharge of sodium
hypochlorite, and mixed water close to raw water reaches the junction
passage 20. Similarly, a long operation interval of the second

electromagnetic pump 34 causes the state where the acid is not mixed with

the raw water passing through the second passage 18, and mixed water



el ectromagneti c punp 34 causes the state where the
acid is not mxed wwth the raw water passing through
t he second passage 18, and m xed water 6 [PCT/JP2005/023108]
[ PCT/ JP2005/ 0231081 close to raw water reaches the
junction passage 20. As the result, the m xed water
(sterilized water) to be di scharged fromthe m xing
clgsiep® 124v imateriehes the jundticempassage ite dAsrt ke desadt, dhe mixed
with different pH value and intermttently formed
watex datengtized water) itather dischargddyfranf the enixing pipaBHeincludes
free hypochl orous acid concentration, caused by the
intArspitieerély sbumed mypednivortere with adiffereafdpH  value and
- sterilized water with constant pH val ue or _constant
Ingsratemtly fqr@@dwwéseﬂnﬁawsw&& trtesmitdantlit differenth aveilable
be produced. [0Q012] Even jf the tip_ opening part of
freen divpoekloreys etcid u%%lcslztr@m% ecadtsednly the epixiggeokmodium

i s opened i sectlon central ition of the
hyppgla rl&ﬁs% eamge E‘é’oﬁ'ﬁatﬁﬁs‘é’é@e copstantspBwyaiye or
\ valve 52 shown .in Fig. 4 is
Coaﬁ%% ﬁ’éféﬁf"lileet ge hfﬁo‘gﬁ%%@ ?‘ilﬁ? Spncnigtion sansot ¢ Rroduced.
[O@Eﬁond inlet tube 40), and the position of the valve
is set in a deep position of the connecting
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in Eﬂg | Ishgtt ngrp:;crl Q&ghg %rgé i’c'nlef P&‘b@ é%gﬁge secondi ie%rlube
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| ue or aval labl'e free hypoc
oo e R P AR B ™ Ter BT a6 Phf rome pposaee
1821 he! FAt T ATBMCLL S B b S Hy%ﬂghlorous acid concentration of the
produced sterilized water cannot be made constant in case of a long
operation interval of the first electromagnetic pump 26 or the second
electromagnetic pump 34.
[0013]

From the above-mentioned points, the present invention has an
object to provide a sterilized water production apparatus capable of
regularly keeping the pH value or available free hypochlorite acid
concentration of the produced sterilized water constant even in case thaf the
operation interval of an electromagnetic pump is long.

[Means for Solving the Problems]
[0014]

To attain the above-mentioned object, the present invention involves



[ Means for Solving the Problens] [0014] To attain the
above-nenti oned object, the present invention involves
7 [ PCT/ JP2005/023108] a sterilized water [HOUIR2003M023108]
apparatus for formng sterilized water by discharging
sodi um hypochlorite froma first el ectromagnetic punp
toward a first passage through a first inlet tube to
a piteplived mvaeedt peadaictioh ppparatas eforafutnsodi sterilized water by
hypochlorite in the first passage, discharging an acid
diselanging sedivan diypochlonegfeaa fustpeleowarthgnetcpmap toward
passage through a second inlet tube to prepare m xed
a sk pagsage ihuomehr afistaislet twhe e prepavmanizedswugter of raw
and m xing_the m xed water of raw water and sodi um )
W akes orml cﬁoat@nmhmw@lﬁﬁ s dheafiest Bassagn wWasdarging an acid
acid, the_apparatus conprising a_connecting passage
fromnasecrng alpetrompanetie pump dewgad amgeant neseaganghrough a

seBGh BIetniben 46 SRR THSOH GV LMOPE FEWAAGPY Sichickhe the
sef] TasRaR A RBORRBStie, SR Tamaon HE radhEder ghd. sotium
yRRRERR e Rt SR misad SebErcolg otk nd it Tk gpparatus
confPioinl s aiieetibe Eeren GABRLHG YUIL (BRIES R3RFIHe and an
opBBRRC BArR AT B iRE iflgt, WeEapeihe P niBd SR he gognecting
oo SRS BRI SR, RS DG EAR h sotiom
ST TRTEI T IR
PoBERRERR AL A BP0 SaflrtB 20 oy, s vt
pa 5 DL bl DML b bt Wi ion o
1/5DE8LS PP Wi 8o P WIRAC RO Ristance from the opening part of said
first inlet tube to the connecting position with said first passage in said
connecting passage is B and the maximum passage sectional position of the
connecting passage is D, and the relation of 1/8P’ <P<P’ is satisfied when the
pressure of the raw water passing through said first passage is P and the
pressure of the sodium hypochlorite discharged into said connecting passage
through the opening part of said first inlet tube is P’.
[0015]

The present invention .further involves a sterilized water production
apparatus for generating sterilized water by discharging sodium
hypochlorite from a first electromagnetic pump toward a first passage

through a first inlet tube to prepare mixed water of raw water and sodium

hypochlorite in the first passage, discharging an acid from a second



apparatus for generating sterilized water by
di schargi ng sodium hypochlorite froma first
el ectromagneti c punp toward a first passag@eCviramegl2s108]
first inlet tube to prepare m xed water of raw water
and sodium hypochlorite in the first passage,
di scharging an acid froma second 8
el¢rEnng Paeds p0ag 08tardeh setorvhpgseigecthyongh taoswwoddanlet tube
second passage through a second inlet tube to prepare
- torprepdrevnised of ateavoliwave watad aadi acidnint the sewmddpassage, and
passage, and, m xing the m xed water of raw water and
myaag e hppeeh verter olvitavh witer and sediemehyriichienitenatith the
and acid, said apparatus including a connectlng
mwﬁs‘ag@rdtfmmatgrmdha@da saisleepparatns dagading@ eomnecting
openi ng part of said _ second inlet tube being arranged
Pagpagy ﬁO%%ﬁcamcgothébﬁMgswg@dwsgse,a@,nd &N gaeringt payg of said
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Wagéel’(; Ig%s(fnggscﬁgdrgggsalﬂg s{e?)tﬁréc? bﬁgéig%rﬁqm GhGHRY R sl e (¥he acid
discharged into said connecting passage through the opening part of said
second inlet tube is P".

[Effect of the Invention]

[0016]

According to the mixing means of the present invention, in case that
the interval from the discharge of sodium hypochlorite or acid by the first
operation of the electromagnetic pump to the second discharge is long,
uniform amounts of sodium hypochlorite and acid can be regularly mixed
into the passage for passing raw water. According to this, mixed water of
sodium hypochlorite mixed into raw water in a constant concentration and

mixed water of acid mixed into raw water in a constant concentration can be

obtained. Therefore, even if the operation interval of the electromagnetic




uni form anounts of sodi um hypochlorite and acid can be
regularly mxed into the passage for passing raw
water. According to this, mxed water of §CETUER005/023108]
hypochl orite mxed into raw water in a constant
concentration and m xed water of acid m xed into raw
water in a constant concentration can be obtained.
pilingrisflong, stevidized fwdtee vopk cahstamtipH entvad ootondiant available
el ectromagnetic 9 [PCT/JP2005/0231081 punp is |ong,
fre¢ bypbildetbuseaced contdnteamet eary bp Hegalarly prodamadt ant -
avai |l able free hypochl orous acid concentration can be
regul arly produced. [BRI EF DESCRI PTI ON OF THE
01 lis a sectl onal vi ew show ng
[H%@I‘éﬂﬁf]!ﬁﬂ{slﬁ Qﬁ%‘l EMIN@S t of a sterilized
wat production appar atus according to the present
[00AY nti on; Fig. 2 is a sectional perspective view of a
convent| onal i xi ng devi ce used for a sterilized

wat e 11 ddsc iseptieparianushowing one jegnbodimeniedt ay ¢ssential
xer used in Figs. 1 and 2; Fig, 4 is an

view of a
pagg n@i%?r‘g]é%@%ﬁ@lr RyoslpCHOn: ARPAFERS acggrdlﬁgm the present

. val ve I's attached to an opening part of an inlet tube;
Im¥eRheRNy. 5 is a perspective view of the val ve.
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Fig. 3 is a perspective view of a mixer used in Figs. 1 and 2;
Fig. 4 is an essential sectional view of the apparatus in which a
valve is attached to an opening part of an inlet tube; and

“Fig. 5 1s a perspective view of the valve.

[Description of Numeral Reference]
[0018]
10: Mixing device
12: Housing
16: First passage
18: Second passage
26: First electromagnetic pump
32: First inlet tube
34: Second electromagnetic pump
40: Second inlet tube
50: Connecting passage

60: Vortex

10




34: Second el ectromagnetic punp 40: Second inlet tube
50: Connecting passage 60: Vortex 10
[ PCT/ JP2005/ 023108] [BEST MODE FOR CARRYI Nefpodidm23108]
I NVENTI ON] [0019] The present invention will be
further described in reference to the draw ngs. Fig.
1 is a sectional view show ng an enbodi nent of an
essential part of a sterilized water production
apparatus according to the present invention. In Fig.
[BE,ST MODEFOR CARRYENGUOLE! THE INVENTEINhce nunber
shown in Figs. 2 and 4 shows the sane nenber. Fig. 1
[06B8lvs an exanpl e of inputting sodi um hypochlorite to
the first passage 16 fromthe first inlet tube 32. In
t he piesprasenhunventeon willeby dhuthesaleshobad itn weiference to the
and 5 is_not used, and the opening part of the first
dramiingst e B M%ﬁl@;ﬁis@@lwwhomlngtamen@@dtmw%gf a‘m @ssentlal
passage 50. When the housing 12 is forned of
parheof %cﬁﬁﬁ@bﬂedagw@f@gsh@dusuona%pmaw% Lﬂca@rdg@gtﬁ%hhe present
havi.ng a dianeter of D. The connecting passage 50 is
m&%ﬁl%bﬂyl Ezﬁ }.dhg same ere&reg%ﬂumb%a@s flBe tRtergneR number

di anet he fII‘S passage 16, is . not limted
shopay gy 1gng '#ﬁbowat piSpEeEm g1 Lehays e erample of

inpifG SO TR TROChERtFe b} Chh LSt Z{a's%a&ee 36ukib the hst inlet
P SR ol T AR Rl e
T
conghAEice lh‘f'ge%%%a%? S e ﬁggfl??@s{i%%??ﬁasgierﬁg A s, the
AT BB AL Y P T it bl o
cor%’lectmgt pgsé% %S’ﬁms a@s\{learﬁl'y%gt tEa 0198.1 Qu'c' ggct@c%{ thal%{né Fhee same
diameter D as the first passage 16, but is not limited thereby. Generally, a
pipe with an inside diameter D of about 10 mm<D<36 mm, particularly, a
pipe with D=about 22 mm is used for the sterilized water production
apparatus. However, the dimension of the inside diameter D is not limited
thereby. Both the connecting passage 50 and the first passage 16 may have
rectangular sections, and in this case, the larger side is taken as D. The
distance between the connecting position with the first passage 16 in the
connecting passage 50 and the position of the tip opening part of the first
inlet tube 32 is taken as B. In the present invention, the opening part of the
first inlet tube 32 is disposed within the connecting passage 50 so as to
satisfy the relation of 1/3D<B<2.5D.

[0020]

In the present invention, further, when the pressure of the raw
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first inlet tube 32 is disposed within the connecting
passage 50 so as to satisfy the relation of

1/3D5B<2.5D. [0020] In the present inventipnr/dMddsarzsios]
when the pressure of the raw 11 [ PCT/JP2005/0231081

wat er passing through the first passage 16 at the
connecting position with the connecting passage 50 is
wBlerapabsine tioeghutte fifstt rssagelildnathylpo ebthwodtirgs position with
di scharged into the connecting passage 50 through the
thepeninectipaphssdigda 5@ is Pj asd thalpeessurberf3BeisedRim Hpygidehlorite
the pressures are set to satisfy the relation of
dig¢lgPgedarta th0@decthe pasmsigachpihtough tHeeopéning partedf the
tube 32 is di sposed within the connecting passage 50
finst inletttube B2 f ', briDtBe pre@urandr® sehdo Patisfy ths relation of
satisfy 1/8P <P<P', whereby the sodi um hypochlorite
’ -gedfromthe first inlet tube 32 into the
con]necti ng passage 50 generates a vortex 60 m xed
th raw water in the vicinity of the connecting
position with the first passage 16 of the connecting

passdge epeningiraspel the fgst snlebtwbe B 1% qg%nqsedowﬂxhh@ the

raw wat er passing through the first passage 16 an
Conn%%mggpaﬁﬁqgetfﬁéso @é rtﬁ @@ﬁsgg aa%dPtawé Boeusat to

sabiy A EREPs | ¥ BereN! ghe poNem %mﬁﬂsf Safiegarpd Trom the
sl e DAL r%%;%%;%néﬁ%%s;agﬁ Lprgia L vores o
miged o7 ?%wt Vet P ded oYt e RETPEHGE Tgpition with the first
oGRS S e o
o SR e L A e o
congh e pabetsbh g {147 Rpdfory SnBAGHRIAR, g dBbent iptg, the
coﬂr?&gﬁlgo E)aéls/a%g 5?1Dﬁ‘om the first inlet tube 32 but not directly reaching
the first passage 16. The shape of the vortex 60 takes an elliptic shape or a
shape different therefrom depending on the length of B. By setting the
distance B within the range of 1/3D<B<2.5D, a part of the vortex 60 (half or
less the size of the vortex 60) composed of sodium hypochlorite and raw
water 1s protruded into the first passage 16. The sodium hypochlorite
discharged from the first inlet tube 32 is prevented from directly reaching
the first passage 16 by setting the range of 1/8P’<P<P”.
[0022]

By protruding a part of the vortex 60 containing sodium hypochlorite
into the first passage 16, the sodium hypochlorite discharged into the
connecting passage 50 from the first inlet tube 32 by the operation of the

first electromagnetic pump 26 (refer to Fig. 2) is partially mixed with the
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[ 00221 By protruding a part of the vortex 60
cont ai ni ng sodi um hypochlorite into the first passage
16, the sodi um hypochlorite di scharged i nt@JdmEP2005/023108]
connecting passage 50 fromthe first inlet tube 32 by
the operation of the first electromagnetic punp 26
(refer to Fig. 2) is partially mxed with the 12
rapP@ @PA0BI 02 3ho@ich thw fizdtepassagei bg bht ougstly Heft in the
first passage 16, but nostly left in the connecting
copasstane pessape dhas vl vextes 0. THmreafterrthetdodiwndiypochlorite
hypochlorite contained in the vortex 60 is carried
coptainedhia the vexte806Gingl camied swieveihe vortseBOvant supeessively
raw wat er passing through the first passage 16. At
mixed: withi the rawnwaterappssng ttheongh dheslorsit passage 16. At that
.hypochlorite discharged into the caonnecting passage
timp, falmest nellf ok $hej firer sedpan3hypgchlpuite | disgharged nte the
el ectromagneti c unF 26 is mxed wiith the raw water
%ﬁe r

cOBReEiRg PRFARSH o r Ehe pHssaginle ting | 32 hdysddwndirst
sodi um hypochlorite is, diischarged fromthe fijrs
lGCRF QIR ATRIGE BUIPAZE dF anl%@dt%ltﬁm Taf YedenResring 'itfwoggh the
regul arly, constant m xing.ratio of.sodium.
firk Hseshas 1 St O sp Ao din BPoghlsiecd discharged from the
. first ssage ,16. J.00231, The | ength of .t.he di stance B
firf ey PRTOATS AbGording to Shitn GusRRMALPE Lk B EVTIg fonstant
the first electro neti c 26 er eby, t he sodium
il SfiD ot o R PAEORrd 20 ek, WAL sy bf PreRRRA By the
f tto and m.xed with the raw water carried in the first
1rf)a%%85‘6’gef "before the second sodium hypochlorite is

&Sﬁcharged. As descri bed above, when 1.3D<B<2.5D is
atisfied, part .of the vortex 60 containing sodium

WREoRILTEREI o HEAEET R bty L2010 o
BT YBECRL Y e S R 255 RS the o

hyﬂéﬁc‘il%m«gﬁgcfﬁ{gﬁd fiSstBaXO6k YhlifelbNGp LEWAR £l GR%EY SHth the
raw water carried in the first passage 16 before the second sodium
hypochlorite is discharged. As described above, when 1.3D<B<2.5D is
satisfied, part of the vortex 60 containing sodium hypochlorite is protruded
into the first passage 16. When B is smaller than 1/2D, most of the vortex
60 of sodium hypochlorite is protruded into the first passage 16, and all the
sodium hypochlorite discharged first is mixed with the raw water carried in
the first passage 16 before the second discharge of sodium hypochlorite is
performed after the first discharge of sodium hypochlorite, causing the state
where only the raw water is carried in the first passage 16. On the other
hand, when B is larger than 2.5D, the first sodium hypochlorite discharged
- from the first inlet tube 32 never reaches the first passage 16, and the first

sodium hypochlorite cannot be entirely mixed with the raw water carried in
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the first passage 16 before the second di scharge of

sodi um hypochlorite is perfornmed after the first

di scharge of sodi um hypochlorite, causing [pre/$seaios/023108]

where only the raw water is carried in the first

passage 16. On the other hand, when B is |arger than

2.5D, the first sodium hypochlorite discharged from
theHarst passageni et Thuise a F2ilosy thatr wadhes mixedfwatet of raw water

passage 16, and the first sodi um hypochlorite cannot
arfuescelitinr kypochilovea csinniot e reparatbirethecfiratipegsage 18 8ccurs.

[ PCT/ JP2005/ 0231081 the first passage 16.. Thus, a
[0024] ure that uniform m xed water of raw water and

sodi um hypochl orite cannot be prepared in the first

passdfeen @ oxemadler tha@2a/BPhthe Podising thgtploehloritandischarged

1/8P", the sodi um hypochlorite discharged fromthe ]
frdinrthe firsteinlettseba 7 eeathes e TEpt ssEss Ao and, whan P is

when P is |arger than P', the discharge quantity of
laxgedi thamypoths shischargarmmnty obsedivan . hymnshdgrsbee capnet be

range of P is set to 1/8P S5P<P' . [00251 Although the
engurqek t Therefore, fhe ragga pleb dvertuin H%Bérﬂﬁ%f ite

[ scharged fromthe first el ectromagnetic punp 26 into
[Ofﬁi raw water carried in the first passage 16 was
sanme can be said fo

St r uRlRsehorthe Lﬁgtﬁaf}wt%h BY o IHREh a i d PR ¢ ihgpochlorite
AisgRE oty G o PO ATPT oS WOPAEn U cBeIPy 200U the raw water
carssTI RO R g agt.20 745 NLlrBA BarBofrile (50 SaDcE said
o YRR, T S bR AT SIS Bt e soond
e SEATIEH b5, REREELe Rt S B b Bl i e
IR L TOEHAISLB P L B werr

prRULUY ABYROARLON e ded B AIEAh B SELOIMRel SN sree
chlorine concentration by extending only the operation interval of the first
electromagnetic pump 26, or reduce the pH value by extending only the
operation interval of the second electromagnetic pump 34. Therefore, this
structure may be applied only to a position for discharging sodium
hypochlorite by the first eleqtromagnetic pump 26 and the first inlet tube
32, or applied only to a position for discharging the acid by the second
electromagnetic pump 34 and the second inlet tube 40, or applied to both the

positions.
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32, or applied only to a position for discharging the
acid by the second electromagnetic punp 34 and the
second inlet tube 40, or applied to both tipT/IP2005/023108]
positions. 14 [PCT/JP200 5/02 3 1081 CLAIMS 1. A
sterilized water production apparatus for formng
sterilized water by discharging sodi um hypochlorite
CLADMS first el ectromagnetic punp toward a first
passage through a first inlet tube to prepare m xed
wat erl. ofA steavhzwal sratengreddition appacatuer fdre farminkgesterilized
first passage, discharging an acid froma second
watee diyr dischpreing spliom hppertdostes foona fras skgtrontagnegie pump
second inlet tube to prepare nm xed water of raw water
towaatd sc figsti passhge theoughd apirst dyglet tahd toi iepgre meixeilxwedter of
wat er of raw water and sodi um hypochlorite with the )
rap weterand sodium hypochlerite ng the ifidst passagapptschargng an acid
conprising a connecting passage connecting with said
frmrgse spctramageetio pommdopard oeeend prissage thragh a
tube being. arranged within said connecting passage So
segand dnles fiaybgt 0 propaieeipgd i water alyromt wateh@ndhacid in the
sodj um hypochlorite in_a connecting position with said,
Se¢q tpaﬁ%%%eag@‘gfmgﬁpﬂ den puze n§aisas 8hgeva v tpr o"ﬂt‘ﬁc?@ lum

a rt. of the generated vortex toward said first
hyaa@@ﬁeée it the mixed watey pf 3% Vatgr épg.c%%uct i on
appar at,us according ta claiml1, wherein the relation

of 1FBB<BRPABPUSCUBPYIETIEG GHLAPAHIS BPSHAST SORRYHIHVIth
o L B ot S 348) A2 20 40 et g3t b
o R BT P P B BB S b
o el b 0, BB TRE g oL e
60 3Rt ol SARE ol BRR P Sols, 12,MREkEs, o paut gt the
geAHaR@ Vot 2S (BREDH M LAL: PssBB) Gidel ST T nlet tube is
2. The sterilized water production apparatus according to claim 1,
wherein the relation of 1/3D<B<2.5D is satisfied when the distance from the
opening part of said first inlet tube to the connecting position with said first
passage in said connecting passage is B and the maximum passage sectional
position of said connecting passage is D, and the relation of 1/8P’ <P<P’ is
satisfied when the pressure of the raw water passing through said first
passage 1s P and the pressure of the sodium hypochlorite discharged into
said connecting passage through the opening part of said first inlet tube 1s
P.
3. A sterilized water production apparatus for forming sterilized

water by discharging sodium hypochlorite from a first electromagnetic pump

toward a first passage through a first inlet tube to prepare mixed water of
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P'. 3. Asterilized water production apparatus for
formng sterilized water by discharging sodi um
hypochlorite froma first el ectromagneti c ROIYJPLOYRIZE108]
a first passage through a first inlet tube to prepare
m xed water of 15 [PCT/JP2005/0231081 raw water and
sodi um hypochlorite in the first passage, discharging
raam veated anfirsodian dggponhiozite ahribedyse passquenpidoaagohgaan acid
second passage through a second inlet tube to prepare
fromx adsevandreleé¢tromagnatierpang twevaddi a selsend gessage through a
passage, and m xing the m xed water of raw water and
sesoil ummleth e tb ariieparaviniixedhwatéx ofl ramt avater armivasat en the
and _acid, said apparatus including a connecting _
sqsand apassepanavdi mgxinigt bhe anikedswabder of aswageateanand nsodium
opening part of said second inlet tube being arranged
hypachlariteavdhdbameizedrigatsaof 1gw watexandagdnerate a
vortex by the raw water and the acid in a connectin .
posi tseihapparatygilgcliding @ qansghaggrassage gorepmimg widh said
passage, and protrude a part of the generated _vortex .
secoRhr PRSsaged addc Gid opaRmgdadt gef sald yeeond einlet Auge being
wat er . pr.qduct i .Qn appar.atus according to claim 3,
argppged Withia $adf LONPRCIENE DRgEREe 50 58 tOSENArALY AcYPLfeRy the

the di stance fromthe opening part of sai.d second
v Eben Wb U Ao B tHBBES S BESHIARORIh £ dsiepand Dassage of
second passage in said conpectin sage is and t he
S R P EEgaEe <Tud PIERAp Arpatorol 237 Gebermieongex toward
E(gssag]ﬁ is D a the relation of 1/8P <P<P'" is
sald BeOPARPSEAEHSIe pressure of the raw water passing
t hr oygh,sai d secopd assage ..Ls P and the pressure qf.
e $01 o8 LR Brat e Rt SR 00eridh anBEtthg o faSlRgcS Ghim 3
w}%ﬁr}réi)r{li%?e 1843R 179DRALE 5Y 1S 8 s AL M e®listHRE frdim the
opening part of said second inlet tube to the connecting position with said
second passage in said connecting passage is B and the maximum passage
sectional part of said connecting passage is D, and the relation of 1/8P’ <P<P’
is satisfied when the pressure of the raw water passing through said second
passage is P and the pressure of the acid discharged into said connecting

passage through the opening part of said second inlet tube is P".
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