[PCT/JP2005/023108] STERILIZED WATER PRODUCTION
APPARATUS [FIELD OF THE INVNETION] [0001] The $§Fe éinvention
relates to a sterilized water production apparatus for pregg | ’(i; & 023108]
sterilized water from water such as city water or well water.
[DESCRIPTION OF THE RELATED ART] [0002] Conventionally,
sterilized v @RIOMEID WA IR PREDE 0O Bf APTARATDSErilized
water 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
[F%é? diW%ﬁWMay% this type comprises a mixing device for
[Ogﬂﬁng raw water with sodium hypochlorite and acid, in which sterilized
waiter is produced by adding sodium hypochlorite measured for proper

quantity,and 2 Qreperly eieasHreft aiskindepsndentlyfed Rrgdatepiaedtion
quantity of raw water introduced into the mixing device to prepare two
appadstasnibegwptans @rditbep mixiiibé wwatkindsooh nvixgdrwatehs as city
together (refer to, for example, Patent Document 1). Patent Document 1:
w gy rewelpaterarLaid-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

[D%%@ggg&%?%ﬁ%'mwgﬂng below 4.5 by the direct 1

[0002]

Conventionally, sterilized water production apparatuses capable of
producing sterilized water exhibiting strong sterilizing power in large
guantity 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 hypochlerite and acid, in
which stemlized 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
foo03]

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 sodium hypochlorite with acid, chlorine gas is generated. Since

the conventional mixing device might cause partial generﬁ;'@,&l %5(?5%?@?3108]

gas depending on the mixing state of sodium hypochlorite anc{

mechanisms for eliminating chlorine gas from the mixing device and

treating the eliminated chlorine gas were needed. [0004] Therefore, a
comtixin gl evibe: ad hytect-td prévewt gepeidtioh bfrthiodne igagenaritindy tHeince

sodium hypochlorite and acid into raw water was developed. The mixing .
thaesnpy arlaphed Bixekferesysraghtichstemantal genrratisnnah gijorine

2. The mixing device (mixing means) 10 comptises a, cubic housing 12, .
o AP P b R L A A BT BYEOSBG e acid
mdchRIaeaNe o) (RS Fay WARHLRASRIS A4 ARA INCTAN«PRSSAReied and

where the first passage 16 is.combined.with the.second.passage..18, the
troassa0es being davad dnidhindhehausiogd@dddhe housing 12 may be

formed by connecting pipes corresponding to the respective passages
[Of&tbad of the cubic shape. A raw water inlet pipe 22 connecting with the

raw water passage 14 is attached to the hpusing 12 to introduce raw, .
water JRESHHE Gafy vegfé%fégfa@% AIPIRGN TSRO FEBFIAIROBigE lorine

ga{%]”e?#g%i;%ggg%f%rlg%odd}éﬁ%ﬁg '%@%ﬁ%%ﬁ g g‘x‘?%?é(/"giﬁaﬁ%{tBa%%%in&é‘té‘% was

gel6an assage mixing pipe 2

deSRINSAING Withn e i REHQRPASSR BRI ig eiashath IO dBRNAURIAGE ¢ K%orine
discharge the water reaching the junction passage 20 to the outside via

gahesmikingrpipe Pig. NOMEhS adinin hyjeodttolite isrintroduced fioneadivsises a
electromagnetic pump 26 to the middle of the first passage 16 through a

culpist boraEE] nb2pa§$‘£g® 287 FRECRAAsYERd 40 andratiipasargqubé and a

ceis B 2BenE partoLihe s et ke 3215, 0pned I SYPSENAN, o
passage 20 where the first passage 16 is combined with the second passage
18, the passages being formed within the housing 12. The housing 12 may
be formed by connecting pipes corresponding to the respective passages
instead of 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/IP200510231081 the first passage 16 so as to ensure the input of

the sodium hypochlorite discharged from the first inlet tu é% I
passage 16 by the operation of the first electromagnetic %?UCH%I%)JIE . nﬂfﬁ%}os]
acid such as hydrochloric acid or acetic acid is introduced from a second
electromagnetic pump 34 to the middle of the second passage 18 through

tha SesvnthesmpredihgpasstgeBtira dheomamiieof vhived8and bygexdrdrite

_inlet tube 40. A tip opening_part of the second inlet tube 40 is opened in

disghsagpiiafrpmethectiish dalakrtpbeitidh dPiHdecbant passage shabio the

o R o e TR AL CB T T the Codid PAcRAgadApgpblori
acii%PRRIAton glithe SRseRdRIacomAgnels RIMR Aol ATMNELA34 to

-G provided -on the-downstream side (the junction-passage 20 side) from--

théhaiheing phsitiescpidhmtissigalaBiubedZshithindbenid slopaseagg I ssage
and a mixer 44 is provided on the downstream side (the junction passage

3620 sitenfiothatie vpEaiRg positbacshind sdesiahetGuibetap optiingnpart of

second passage 18. Further, a mixer 46 is provided also within the mixing
the)isecon: s risheridlofth S ShsirwE ﬁirﬁ?&ﬁ“\%}a{é‘?ﬂm

po%}%ﬁhﬁgﬁé"'&éh&&e %%gg%:%ggaggobgn%ﬂgea{:%éﬁlggg}&?t?&%ez{éifguch as

an ave, 10r exampie, ape snown in shape Is

hyBesdmied Byieraesnowa dndiighd 4800 Himtha dnus-crnstiildedube 40 to

mixing device 10, half the inlet quantity of the raw water introduced to the
theaswavatbppassggd bfrahetbp eantvatef thletpipad 2isdttvadagadtio pump

the first passage 16, and the remainder of the inlet quantity is introduced
34to the second passage 18. In the first passage 16, sodium hypochlorite
[Ood(i)séﬁharged from the first inlet tube 32 is added to

A mixer 42 is provided on the downstream side (the junction passage
20 side) from the opening position of the first inlet tube 32 within the first
passage 16, and a mixer 44 is provided on the downstream side (the junction
passage 20 side) from 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 1s
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 guantity 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/JP2005/0231081 the raw water passing therethrough, and the

sodium hypochlorite and the raw water are then mixed t ?

mixer 42, whereby mixed water of raw water and sodiun?%%tg?cgi gﬁ?ﬁ}%m%}

prepared. In the second passage 18, the acid discharged from the

second inlet tube 40 is added to the raw water passing therethrough, and
theheracioratet the ssingveteretierthghmined! tlogetdupy ieporikéorite and the

whereby mixed water of raw water and acid is prepared. The mixed water

rayi VAEaNAET tRRPSBURAR FRESSERI ML iR ecBHRAdF wWReFRP gtk ter of

of raw water,and.acid in the jynctjon. passage 20, nd%the raw water, the
ra NI R s, Sy pRehOR L BRERdE TR A oo 18,

thVHBiR WRIAKIBIPRERANWNGIERN $iaBlzed walecaRaRle &f BiRyHZWrater

various bacteriais produced. Thesterilized water-is thereafter discharged

pasgsitifrobghetismiginogmde 24 ROQ8AAL theenidng device 40eshhem imixed
Fig. 2, sodium hypochlorite that is a chemical solution never directly o
togeimertbvithahawet $4civhsrabirsetteticaeiebodceic acitehaalaacid is

chemical sglution. Namely, the sodium hypochlorite is djluted with rayw .

pr’\?ﬂi’tﬁ?,‘ihe L‘i% SHES MRERT wiith TR WEREST aﬁﬁ‘%hécﬁ?hﬁlt@d Qé’&fi’ﬁﬁ%mte 18
lorite:and the dj id.a ixe her by .t xXen46 | :

o L R et b A TS geion
padiiiied 28nd e MRiIXiRGWhe SQiristIRaUHeE: M Ing BbeHLBIeMk: WalEr tRe acid are

chlorine gas is generated. By using the mixing device 10 shown in Fig. 2,
mithedsadigehblaypbehlohite anddhetiovitinrbethuxediwitty ravwpeatét, withoueby

generating chlorine %as to produce sterilized water. [00091 As the means
steglinplitingtete caanaln IRfptieidinigndaniotgidasteria is produced. The

sterilized water is thereafter discharged out through the mixing pipe 24.
[0008]

In the mixing device 10 shown in Fig. 2, sodium hypochlorite that is
a chemical solution never directly contacts with the acid such as
hydrochloric acid or acetic acid that is a chemical solution. Namely, the
sodium hypochlorite i1s 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/JP2005/023108] is opened to the passage secti
position of the first passage 16, and the tip opening part c%a%cggggé%)%mg}
inlet tube 40 is opened to the passage sectional central position of the
second passage 18. Other means for inputting the sodium hypochlorite

is apdiibé acidlarepsbeage indeigendlanchbrafFigesiand & shewantepasspiee 16,
of inputting sodium hypochlorite to the first passage 16 from the first inlet

angd,bhestipopenit e hakthe 60 indetingboil tseonerehdadde rastase
right angle i ided in the middle of the first A valve 52

s R SR BB Halen AP ETF gRABPARScatoa < IVER T EADE,

im\')?é@htfﬂﬁhﬁgetgo@ﬁxﬂ? RILRIAREING PALRL SASNEL NG 3301 and 5.

ve 52 nas a cylindrical shape having an end surface o4, with a slit-like

FiiRiegtioadoartiasformed abhiiie onasititieebdedMbehihpralyeib2 16 the first

attached to the opening part of the inlet tube 32, a basin space 58 is
patmaged @ifhimihtb e dvet52len fud SLthd epeniagtpaetppesitizm Tl thefiestting

inlet tube 32). [0010] The end surface 54 of the valve 52 is disposed_ within
wihe thenBestimpsa86ad 86 auriehinapaleeismunvaied ointbangissarisy the

with the first .passage 16. The first electromagnetic p 26 (second .., .
il b e A0S A 8 S MO HE PP SaBEE e s

el NS YANE 2 228 HAPSA RUNINY dbe: B RS twee %8&&*&5@%%%2%% Pt of

electromagnetic pump 26 so as not to inject the sodium hypoc rom
ththfinalyelb? t6he Hie olitdk haitde \Ghdnadbhea firgh albaramagnetib puing 26 end
is operated, the sodium hypochlorite fed out of the first electromagnetic

supiaep 26, putities thist-ddtiumibgionhiorite &0 lsewe th ahdbasindpavdss 54.

fo open the_injection port 56 of the valve 52, and the sodium hypochlorite
W}gem?é}ageaqﬂﬁéu%% %ﬁegttached to the opening part of tﬂe 1rﬁgt tube 32, a

basin space 58 is formed within the valve 52 (in front of the opening part
position of the first inlet tube 32).
[0010]

The end surface 54 of the valve 52 1s disposed within the connecting
passage 50 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

CFt



injection port 56. The sodium hypochlorite reaches the first passage 16 by
the injecting force from the injection port 56, and mixes wjth raw water in

5 [PCT/JP2005/0 2 3 1081 the first passage 16. Namely it otdereai2ed 08!
the sodium hypochlorite into the first passage 16 by the force of the first
electromagnetic pump 26 and the valve 52, the injection port 56 of the

thydvetSZadhezeeniny Rard9f theofiist ilahijse 82 isdispESBERGhTRSR: into
position of the connecting passage 50. [DISCLOSURE OF THE

theNfusk THeM giP idblemthe fim@ohfethbyfihet lelerttion]af0tti} Prenp 26 and

operation intervals of the first electromagnetic pu& 6 and the second

the|sabgndit BusH98 A brdhdxthemer e @hdeheqepentigpsst ik the

degree, of dilution of the respective mixed waters. T eration interval
Bt b B B Bep hoAGP ¢ LLB8 B PSR figoonee
sochlorine concentration, and the operation interval of the second
electromagnetic pump 26 is set longer in case of raising the pH value.
When the flow rate of raw water is reduced, the operation interval of the

first electromagnetic Eum 26 and the operation intervals of the second

[DERCLEIRAIRBE B dKEREEN also in proportion to the flow rate.
Tfll first electrgmagnetic pump 26 will he then described as an example.

[Pyo jﬁ?ﬁ%ﬁé &i%@ﬁﬂal%ﬁl n&%‘fﬁ@f’é’l’% tromagnetic pump 26 causes the
g@ate where the sodium hypochlorite is not mixed with the raw water

Nlipusig . . : :
passing through the first passage 16 during the long interval from the first

dischgrge §fsadiin hyRechlrie (Rdre-seetnd Hischarge o adib¥6 and the

hypochlorite, and mixed water close to raw water reaches the junction
sepassajecRtrapilatic piony pamatioftentexaicahthe seponted depending on
the degree of dilution of the respective mixed waters. The. operation interval
of the first electromagnetic pump 26 is set longer in case of reducing the
chlorine concentration, and the operation interval of the second
electromagnetic pump 26 is set longer in case 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



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 6 close to raw water reaches the junction passage 20. As the
result, the mixed water (sterilized water) to be discharged from the mixing
pipe 24 includes intermittently formed mixed water with different pH value
clogintb irtermwittemthye folmed Iixadatiate past tetthittehilpdifferdnt the mixed
val ble fre lorous acid, concentratio caused [
Vagad 1f1l ogcr‘ﬁyorl e?aﬁodo%cﬁ lSChg Ié%e%ll%zre% V\r}a%%grr\?v}ft b%ré hélr:? gl-?%a ﬁdes
int@fnﬁ@ttﬁ’(a]m avatialeht fraaﬂrmpoohlmﬁus adit cotidéntrationpddnnotbe and

duced fth t t of. h f t tt b 32
int g“é%%%ﬁ]é’[%o&né%é%g o%é ed i nﬂiﬂg ggrﬁ%n egetlnstralcv posulogn of %[able

frefirst pasgdeete oicihe sacendpassage-hdad showrhin Ei@xﬁlﬂOrcé\/@ﬁdium

the valve 52 shown in F| 4 is attached to the tip.of the first inl tube1
Ly R SELsnd e tttite 46) f%@é&%%ﬁfﬂé%%%@% sBEing'ue or

co@s%gﬁtp&\sﬂ&mfmW@a@m&mé&@@tmbﬁmmmamu@
16 (the second passage 18), the pH value or available free hypochlorous

&l concentration of the produced sterilized water cannot be made

Conﬁ@%'{f case;pf shlang oparatignintendl  Rfdhe dirstelectiamasngtic inlet
pump 26 or the second electromagnetic pump 34. [00131 From the

tubhdelmuriste trpbstseerbudirrsHznbem prasehtinvaitiorrseagad © or
th{%%%%d%%@%?eeqgvﬁgeEHBWQHOFi@pEa@%gﬁpﬁbc!ﬁeotfa[ﬁ%u}ﬂ Nhown in

eeping t alue or available freé hypochlorite acid concentration of
Fighé m@mm@@tmmemwa@mﬁmmwmm CisE vt peledtioe 40),

anf] SRR FETRTINRIGRUTRE 189 JUSP AR IS GROUNR Eonnccing
passage b0 dlqtant from the first passage 16 (the second passage 18), the pH
value or available free hypochlorous 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 54.
[0013] '

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

[Means for Solving the Problems]
[0014]
In accordance with a first aspect of the present invention, there 1s

provided

-1



In accordance with a first aspect of the present invention, there is
provided 7 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 raw water and sodium hypochlorite in the first passage,

a glietiheging ateachr dbastiosesondieisstrdmadhetepurip talizad avater by

. d i .
disBhE P0G %%a%ﬁggggi%t H}%ﬁ&??P&A”é%%&é%t%?ﬁé‘é%ﬁ?f&‘%%{ &L Qhrd a

raw water an e second passage, and mixing the mixed water of
firsawassder ahdosadiumthypochidriebwitie thies praixe chisatb voftranoiveser arder

o L TG

ge, and an opéning part of nged

 secwithinlthercannecting passagesseds tegenénate @ geortex nyhthestaand inlet
water and the sadium hypochlorite in a connecting paosition with the first

o G R U RO BEG p b aAde BAL POt e K i BFrE GRHeR AR

anNortex tewad theditst passage sidey 1061 4all leuthissterteet water with the
production apparatus, the relation of 1/3D<B<2.5D may be satisfied when

mifed JSHECRIIET R ety Haft JRe ARMRSRIMBIRIBETEHE BofHuitirigRe
paROsitionwith-s3id firstpassagesinsald. conpaating RRssaEe is-Brandihe first

~_maximum passage sectional position of the connecting passage is D, and
inlgietrdiathsinss 2r8pnepdpriifey BB SHBREEEHHCR B 5t SsAfelBrIRBS R 2

voWBLeE PRSSIRGhEQYEh SRid irst.paRsRAgRy s 21288 then IR & A o sition

~sodium hypochlorite discharged into said connecting passage through the
withpehindipdrpefsais first inettobeds 12, j002 8 tnsaxt arednedsnittpgrt of the

<SP SRS AUIBORSISHg. e provie sl
[0014a]

In this sterilized water production apparatus, the relation of
1/3D<B=<2.5D may be 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 1s B and the maximum passage sectional position of the
connecting passage is D, and the relation of 1/ 8P’ <P<P” may be 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 1s P
[0015]

In accordance with a second aspect of the present invention, there is
provided 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 raw water
and sodium hypochlorite in the first passage, discharging an acid from =

second



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 8 electromagnetic pump toward a second passage

through a second inlet tube to prepare mixed water of raw water and acid
elegine saeeid PAsEAGEYARE IPAFRPtheMBASETRINERr npGraRt ARtpt tube
to SRdlm.hypochiqrite Witk the, nabed-watar of v walerangkaCidasdide, and

apparatus including a connecting passage connecting with said second
mipassale, andah opsring’parrofsalgr saeénddfisrubsbuilpaiiantdd the
mi%&@a?t%fép N&C %‘a&&aﬁ%‘%ﬂ%&&a&&% 959%%%%@ Yﬂﬁﬁ)&i%tgec@i’iﬁecting

water and the acid in a connecting position with said second passage of

pasaideconnectingpasshges andqumtrude peet ofitheryenenated ventbe! said

toward said secqnd passage side. [0015a] In this sterilized water .
e Ao B S R o TN 1 0 B b P ekl so as 1
cematigfied wherthe thetancevronrthedpeeaing pan otcadsecopnoinetn with
tube to the connecting position with. said second passage in, said
oA PS8 o B GTRETHER A tessAS SAEHON of Baf of the
ge GORRIBAING RASEAGErS D dRddhedrelationokld8P' <P<P' may be satisfied

when the pressure of the raw water passing through said second passage
[0Qd%iand the pressure of the acid discharged into said connecting

passagentiraughithe epaning parhefisaidseaontlinletivberistRe [Rifegbafof
the Invention] [0016] According to the mixing means of embodiments of

1/4Re Prassht trverifonatieesse MR nIVAIIFnTTE diergeipe part of
sa 2Pl YRechlorite (griacid by the first preration-ghthgiglectamagnelite in

pump to the second
said connecting passage is B and the maximum passage sectional of said

Sa

connecting passage is D, and the relation of /8P’ <P<P’ may be satisfied
when the pressufe 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’

[Effect of the Invention]

[0016]

According to the mixing means of embodiments 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 inte 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



e

discharge is long, uniform amounts of sodium hypochlorite and acid can
be regularly mixed into the passage for passing raw water Accordlng
this, mixed water of sodium hypochlorite mixed into raw 4§'2005/023108]
constant concentration and mixed water of acid mixed into raw water in a
constant concentration can be obtained. Therefore, even if the operation
puiigrvaliohgherelestamaanetie i cotl IR2R0pIP 3L 08 loPEERR i8ONM ailable
sterilized water with constant pH value or constant available free
fréw pyvoldrbus asiscid moantraticrticanche fegutriyjpridpeedufBRIEF
DESCRIPTION OF THE DRAWINGS] [00171 Fig. 1 is a sectional view
showing one embodiment of an essential part of a sterilized water

(aTpMe=Talo¥ present, invention; Fig. 2 is a
B@eﬁ:ﬁ%ﬁ%%é@%%ﬁm \/g %g%::on tiona | r‘:r'|1ixing device used for a

[o§tef]lized water production apparatus; Fig. 3 is a perspective view of a
mixer used in Figs. 1 and 2; Fig. 4 is an essential sectional view of the

appargiigs ih whichertialud isiatiached innnopenitiddataitaniniat 8seential
and Fig. 5 is a perspective view of the valve. [Description of Numeral
paRefefehcel0bze] 10 akixinyabwison R1Hewsifs 16@¢qr§u@as§aq@elaresent

. Secand passage 26: First electromagnetic pump
invention

Fig. 2 18 a sectional perspective view of a conventional mixing device
used for a sterilized water production apparatus;

Fig. 3 1s 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]
{o018]
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



32: First inlet tube 34: Second electromagnetic pump 40: Second inlet
tube 50: Connecting passage 60: Vortex 10 [PCT/JP2005/0231081
[BEST MODE FOR CARRYING OUT THE INVENTION] %&'@]}3%%05/023108}
present invention will be further described in reference to the drawings.
Fig. 1 is a sectional view showing an embodiment of an essential part of a
sterilized water production apparatus according to the present invention.
In Fig. 1, the same reference number as the reference number shown in
[BEGT. MaaR ERRvE ARG EHD &P HHGT W EROVEI elNExample of
inpytting sodium hypochlorite to the first passage 16 from the first inlet
o 32. In the present invention, the valve 52 shown in Figs. 4 and 5 is

not usad, and the qpening pa of he fistiniet e 3.1 dionoged WINY 1y

the commﬁnlcatlng paslélag . ousing 127s formed of pipes,
drﬁ\@i&é’ﬁ”?@%{‘q RESS89G P8 1155 &7 IR AT RAYIGANABIIS! Qlddntial
The connecting passage 50 is desirably setto a circular section having
paifie shmesididhnaidr Waastherfidiqaasagppktaiutispaidinigdthelebyresent
Generally, a pipe with an inside diameter D of about 10 mm<D<36 mm,
inperttenarlyina FpgelwitheDesape uedoranad stusad ésr aRet beo il feng pestarumber

production apparatus. However, the dimensjon of the inside diameter D i
§@5\ﬁ. éSHP oo

shAgitidHdasth T PRt P 58 e t?ah&%ﬁ@’ﬁr@?&‘é@%%‘é‘ e of

. 16.may have._rec tiQns in.thj the. | ide .
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tuB@%?QQQrJ@HB s@ﬁﬁ@ﬁ@gﬁﬁmsﬁ%%éﬂzél@t&l@oﬁﬂ%ﬂi@@‘@sﬁ@ 8B4 5 is not
opening part of the first

used, and the opening part of the first inlet tube 32 is disposed within the

communicating passage 50. When the housing 12 is formed of pipes, the
connecting passage 50 has a circular section having a diameter of D. The
connecting passage 50 is desirably set to a circular section having the 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 hmited
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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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 pre Ehth R%?zglog}
further, when the pressure of the raw 11 [PCT/JP2005/0231081 water
passing through the first passage 16 at the connecting position with the
wateRRaing PaEsadeIbths Brangdbsapessing: aflibespdismdy poehttsitewith
discharged into the connecting passage 50 through the opening part of
theheorfinstimte paze@%iSPisbbtiatte e sseesiarccf dhio satistmtipochlorite
_relation of 1/8P'<P<P'. [0021] The opening part of the first inlet tube 32 is
disslapbeed ntrinkACEBItER P paaBy oS0 Bsoneh bigyenurnat s the

~._and P and P’ are setto, satisfy 1/8P'<P<P' whereby.thesodium__ . . .~ ..
S aT R e T i FET TR (b 0 hlod i Cor e o o

charged from into the connecting
1/4psgage 50 generates a vortex 60 mixed with raw water in the vicinity of
the connecting position with the first passage 16 of the connecting
[ogaskage 50. This vortex 60 is formed by a part of the raw water passing
through the first passage 16 and flowing into the connecting passage 50

and tﬁ&l@pmingpn@moﬂfetbgcﬁ@&‘géaﬂiﬁftotw o%riégﬁh“@@%%a@i@l@bl the
o e e 22 P B [P e
5 T SOTRRLF RO UGS SRELAL o
firfieingsiex e campasedhal soAkEBYROshiHIE.-2R0 IBUNIVAIBE 18 vortex 60
protruded into the first passage 16. The sodium hypochiorite discharged
mifsethwhelfiratines teendtispreuented flencdireettingaebingon with the first
passage 16 of the connecting passage 50. This vortex 60 is formed by a part
of the raw water passing through the first passage 16 and flowing into the
connecting passage 50 and the sodium hypochlorite discharged into the
connecting passage 50 from 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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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 12
raw water passing through the first passage 16, but mostly left in the
ra&O%%ﬁ'ngaBQﬁ?Qg&g&%ﬁtQEé/ astex s-gla@éeaifger yhe ?19(%'1:@ left in the
hypochlorite contained in the vortex 60 is carried over the vortéx 60 and

corgistengivels agixet withlthe ealewbler Phssirnfemotiyh wheifirst pasedgerite
C{m]% Qidddngt tﬂﬁbe’v&l@&s%é” QF k3t sedium,bypoghlorii dd%%i‘%{%%gs'&%w

e e connecting passage 50 from the first inlet tube 32 by the first

m:t@ebdcwdrhaéﬁempmrzeassmg(éblmmhhheriwwwasmﬂrﬁg thtotigtt thae,
p 6 tI hypoc Iorlte charged fro

E%ttflr%? in et%%]?by%{ cco 5?§gﬁlsmr¥ﬁx§ V\?ate With ats rgéalul%ar ym‘lemEmg

pasostant fmmn@lﬁaﬁmS@firﬁ@dr(uhdﬂ@@dﬁh’fbmélmtrawmhe pump 26 is

pared in the first a Sage 16, 231 The le fthe dlstan eB
mlg%?us 1%(?‘ a%tlzorolal ing f?ﬁ pesreéi é |r¥t0eur§h1 41 I]ﬁr? maéne?lcSl the

seqouitips26iwheltghyotiidsodium  dypdehigeide ﬁ:snhatbedﬁlrst cardie tube 32.

A entc{el |n %Adto and, mix dW|th he raw at rcarrleéi in the. first
CCOI'all é e%

passage ore %ﬁ%dsé%%n sodiun; hygld“c%llosﬁtgo%s aﬂ%a@é’él g gatio of

sodiescribed dijovaswhenw . 3B <2h Da preatistield rpeht dirthepmaeg@m.
[0 taining sodium hypochlorite is protruded into the first passage 16.
en B is smaller than 1/3D, most of the vortex 60 of sodium

hypdﬂ{ﬂomﬁgiﬂ]pﬁﬁ'tmld?edliéﬁt@ﬂh@ frskpasdpage d Gieociaidhe $h€ildjpbration

) ‘h dISC a ed first is mixed . with the raw water carried in the
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hypochloute discharged first can be entirely inputted to and mixed with the
raw water carried in the first passage 16 before the second sodium
hypochlorite 1s 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 1/3D, 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 1s
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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performed after the first discharge of sodium hypochlorite, causing the

state where only the raw water is carried in the first pas %
other hand, when B is larger than 2.5D, the first sodium?f?;gp%é I%?%}BESIOS]

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
thenfater sasdegen 613 GBI 200610 2308 in iftefir shpass aget 46 of Tfaws veater
failure that uniform mixed water of raw water and sodium hypochlorite
an¢snAbtpehyrgsiriatitetherfitet pasrapareloecthe Goshrasaaeenl pecurs.
smaller than I/8P , the sodium hypochlorite discharged from the first inlet
[Ool% 32 reaches the first passage 16, and when P is larger than P, the
disc q ity of sodiym, oLife car : ,
the ran o T A e e Lo L s e
frofiXRE hessadiun hypechipkis disehergeshisorpeist BlecCARMAagNAIcP is
pump 26 into the raw water carried in the first passage 16 was illustrated
lareFighanti¥, stinee dimelergaidydanthtystfictodedor rhixinghherdeidcannot be
discharged from the second electromagnetic pump 34 (refer to Fig. 2) into
engHEShw exritasirameesicBAg %&‘éé@%ﬁ@%ﬁ)ﬁBQ.SD and

(00 '<P<P"). In the sterilized water production apparatus, it is often
ormed to reduce the available free chlorine concentration by

extengipg,anl (heeperalipniniervelof thedi! dRe!UpALIEIC RURARrite

or reduce theé pH value by extending only the operation interval
discheepedelfeiremagneaiiepuhSbnideietrepidepsteactiicomde beaw water

applied only to a position for discharging sodium hypochlorite by the first
cawrlediionthgfetit pasgnge dfdvwhe filvsmisedibe B2, dr sbpleahoniipwhe said
forpotshigonsitgtrlgtiaggar (i)gg m?x?gigd %%éheasé?gon(%scharged from the second
electromagnetic pump 34 (refer to Fig. 2) into the raw water carried in the
second passage 18 {1/3D<B<2.5D and 1/8P’<P<P’). In the sterilized water
production apparatus, it is often performed to reduce the available free
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 electromagnetic 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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- tow QPAPHSHIYASARASENNG BASAAYSCAPRE NG I, SAIL AL PASRAGL VAN, of

electromagnetic pump 34 and the second inlet tube 40, or applied to both
the posltlons. 14 [PCT/JP200.5/0231(.).8] CLAIMS 1. A stﬁg%%%% F023108}
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 raw water and sodium
Cliyidéhlorite in the first passage, discharging an acid from a second
electromagnetic pump toward a second passage through a second inlet
tube th prgpﬁ}@" B Water opradinkict Anpasains iher JessHae sterilized

o SRR R SR DR TSN B A ab EA Balip v

an opening part of said first inlet tube being arranged within said

raWoORBEsH AG 25930t By gL el aetAy SIiaX PXdhesd awi WwaleranRd He acid
sodium hypochlorite in a connecting position with said first passage of

frogaic cormedindeptissaggreidp wimde tapandbtrecgodemteshgertdxrough a
toward said first passage side. 2. The sterilized water production .

secapyshrates dathsiatfghEcaain LivKbrERtte 961468h BrrtpDapdasys dn the

sealipieawhen e distaee from. the. opening part of sgld TsLiniel lybe v,
fe c%ne%g position wi said flrs]txpassage in Said connecting

hyPaSRRASS W a0 HE SN ITLPIIIAEE REUNA dRggilion of said

connecting passage is D, and the relation of 1/8P' <P<P'is satisfied when

the pregdurgphthauavwcuaterpasgsing throughisaidfistapgassapedstingndvith
the pressure of the sodium hypochlorite discharged into said connecting
sayshdiriie Hatiage tharshemingparioesaidirseinkstitbbrist Anlet tube being

arranged within said connecting passage so as to generate a vortex by the
raw water and the sodium hypochlorite in a connecting position with said
first passage of said connecting passage and protrude a part of the
generated vortex toward said first passage side.

2. The sterilized water production apparatus according to claim 1,
wherein the relation of 1/3D<B<2.5D 1s 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 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.

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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3. A sterilized water production apparatus for forming sterilized water by

discharging sodium hypochlorite from a first electromagnet .P}j?g%%/o 108
toward a first passage through a first inlet tube to prepareﬁgrﬁxe water o )

15 [PCT/JP2005/0231081 raw water and sodium hypochlorite in the first
passage, discharging an acid from a second electromagnetic pump

ratoweatea sadond paeshypathbergtea rstice ity #ilplizdsgeo prepueemigeth acid
water of raw water and acid in the second passage, and mixing the mixed

froparer et el ARSFETRABRIGH IYBBCHIRTRNdith HRSHRkRARREP o tepveh 2
segand’ a?'géa&%ez e PRERRLISIRNA B LRGN RARAI8Y acid in the

e passage, and an opening pait 6

sesBRANMdBlelIbg being: .aHanaed Withitisaid £anRecting PRasere:sR 8soium

generate a vortex by the raw water and the acid in a connecting position
hywibigaidtsestitdthassagedol said chraecimgqassdgs:idnd protrude a

part of the generated vortex toward said second passage side. 4. The

sterilizaddranppprsus dneiudiparatge RIS PRAEREM @NRAKBEH Widh said

relation of 113D<_B<2.5D is satjsfied when the distance from the opening .
SRR RN 8 oA IR RS e BRheRlinG oS ARSTAMMELT LaBGndreing

ar?gﬁggﬁzﬁgﬁ?ﬂd %%H”?o%&?@c?&sg Gk é@%@%@%&%ﬁsgﬁg%ﬁby the

sec ofssald connectin assage Is D, and the re

ra®WPwatds salisiird auheidhe dresscimer 1heitam watel pasbingdhyaRsage of
said second passage is P and the pressure of the acid discharged into

sasdicoconrnenting apssgagertirpngir thie apening) D aheofsadd secbndrisettoward
tube is P'. 16 [PCT/JP2005/023108] ABSTRACT OF THE DISCLOSURE
Saﬁé%%ﬁﬁ#ﬁf%i‘éﬂ?}rovides a sterilized water production

4. The sterilized water production apparatus according to claim 3,
wherein the relation of 1/3D<B<2.5D is satisfied when the distance from 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 1s 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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apparatus capable of regularly keeping the pH value or available free

hypochlorite concentration of sterilized water to be produged constant

even in case that the operation interval of an electromag &tit” 55%98%023108]

long. A connecting passage 50 is connected to a first passage 16 for

mixing sodium hypochlorite with raw water, and an opening part of a first

inlet tube 32 for disBBTRACIODETRDATIBTEENFANRE first

electromagnetic pump 26 is disposed within the connecting passage 50.

A vorfEke&0mmataibingyedioem hppoeidesteds gtemliined by atersopivduiction

hypochlorite discharged from the . opening part of the first inlet tube 32
APRAYAHES ARGRIS: € rﬁ@ﬁ%ﬁ%ﬁh&eﬁmsa&&g@% it theEonratimle free

ﬁi*%%_%ﬁ%%%?&g%%ﬁpa rtocr)lf g}esggg 1>é96(,9 ,‘ﬁs,grgt{uq;a?? él)r r%gggddal*# e grgtt% Igs | ?ssi%ggvé_ﬁ ________________________________________________________________________

fie
ccordin s, thé sodium ypochilorite disc romt

in iRletdute 82He cysiedieneribe-variex £9 é@%gg%@@ig‘?&%wgtﬁfng. A
carried in the first passage 16 at predetermined intervals. 1
connecting passage 50 is connected to a first passage 16 for mixing sodium
hypochlorite with raw water, and an opening part of a first inlet tube 32 for
discharging sodium hypochlorite from a first electromagnetic pump 26 is
disposed within the connecting passage 50. A vortex 60 containing sodium
hypochlorite is generated by the sodium hypochlorite discharged from the
opening part of the first inlet tube 32 and the raw water carried from the
first passage 16 into the connecting passage 50, and a part of the vortex 60
is protruded into the first passage 16. According to this, the sodium
hypochlorite discharged from the first inlet tube 32 is carried over the

vortex 60 and mixed with the raw water carried in the first passage 16 at

predetermined intervals.
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