SPECI FI<CATION A Cooling and Purification Systemfor Water in a Water Tank 5
Field of the Invention This invention relates to inpr cool i ng
and purification» systemfor water to be used for coommmmmm“mmlaf i cat | on
of water in a water tank. 10 Background of the Invention Jorior art to
which the invention is directed includes the art of devel opsrrent of various

types of cooling and purification systens for coolin I ng wat er

contained in a water tank such as one for fish breed%m@ﬂmwmmmyhoge

systens, a cooling and pur|f|$§§bgp gn for water conpeiegdng possible 15
evi ce

combi nations of a water sprayrn an aeration device, a filtering
material and the like is broadly enployed for cooling and purifying water

in a water tank Ny
A CRblihd SRdlP R Raien SYE@M forMiaterliniatwaterJank enbodi ment  of
t he system (Patent %og%l 318271) 20 previously devel oped by the present

inventors for cooling and purification of water in a water tank used for
fish byeeding wherein water Wpunped up from the water tank (not

iIIustrated! ig di s ersed on a filler C by using a water sprayin bbd B
and belngF 8 contact with the air rowAbyafa% ?hus Y
maki ng wat er b?hl@OWivedtmmdelamsftoednpryovawmﬁ on aeeqolipof andi RWIficatiSBd by 25
evapor at | E°¥”§§$$,48{:]W3§ér% B Lsdd féfgizgénﬂcd;éﬁal Urlﬁ@lofn' of \Pdtefirrd Watérstanky nmeans

of deco organi c S contained in water with hel p of
aerobic mcroorgani sns attached to the filler C. The cooling and

ﬁ;rl fi(?at BQ ﬁﬁhé'ﬁﬁlﬁln%h%n as sh?\t/]m in Flhgure 11 is 30 capable to

- in the n

in surmer time h@qﬂf'?ﬁ ﬁ& F%s%'@f:hewgr Wenﬁﬂ@ g Egﬁgdkee Lnﬁ Zgﬁm\e%{é%gfs even

- Waéler f or davéiepmentof vatious typesof ddolngi andpurifmation tsustemiﬂr@@@&n@aeel | ent
o e o h o U ol BOGHS oAU AORG SUch 2

cool i ng aRy"
those systems, a cooling and purifi ication system for water comprising possible
15 combinations of a water spraying device, an aeration device, a filtering material
and the like is broadly employed for cooling and purifying water in a water tank

for fish breeding.

Figure 11 illustrates an embodiment of the system (Patent No. 11-318271)

20 previously developed by the present inventors for cooling and purification of

water in a water tank used for fish breeding wherein water W pumped up from

the water tank (not illustrated) is dispersed on a filler C by using a water spraying
body B, and being forced to be in contact with the air flow A by a fan, thus

making water be cooled and purified by means of heat diffusion caused by

25 evaporation and filtration of water through the filler C and also by means of

decomposition of organic substances contained in water with help of aerobic

microorganisms attached to the filler C.

The cooling and purification system for water as shown in Figure 11 is

30 capable to maintain a temperature of water in the neighborhood of the set values
even in summer time requiring lesser energy, and also to keep cleanness of
water for a long period of time. This invention, thus, achieves excellent and

practical effects.
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systenyfor water as shown in Figure 11 there remain sonme diffi [

cl'eared such as how to inprove water treatnment capability per ﬁﬁ!§'5§|hﬂebe
of the system how to reduce energy consunption and the noise |evel and
also how to 'S5 prevent water from splashing outward. Wth the cooling and
purification systemfor water as shown in Figure 11, the air flow A fl ows
parallel to water W thus making cooling effects achieved by the air flow
relatively low, and failing to raise dissolved oxygen concentration |0

sufficiently. the res v e \ { f i | ki '

filler Cthus @Is%vaé‘fq Pg %@df unct ?’%H\é\ﬂ%t vﬂ@cggﬁgjk"{)%“n@aﬁﬁgnmﬁf%?itlbhtei on of
organi ¢ ssystemnfoeswvater aseshews da Rigurge i bherenfempa, W?sﬂ&'.cuhlﬁst'ﬁeﬁ nd the
accumul at én‘é%reﬁi §|5|5H &8 8\9tfWM@%téHf‘r@aﬁﬁerﬂmapebiIit)&ﬁeraumbv:blar,nemfttheus aci d
or the accunulation of sulfurized substances Fdchh; J) 5 geliscHoditde and
the |ike ayfle@ahpwriodBAEERRASIAYRINSHE N %r{go'%ig V%Fjl ﬂe ey tgy
reducty onpp@@nbwaﬁsrdmspmmngbutwardhe water tank, resulting in the rise
of BOD and/or COD val ues of water which adversely influences living bodies

such as fish and the Iike also causes the distasteful snell. 20 25 30 To
prevent the ri WithotheReDIinganogmirifigatien system or waief ?%éﬁPWQt'” d9¢enty’ and
pur ficat & o ABGA Hols pir&ile! T Wt O YhER Rt dooliBgsffents actyeved bysi ze.
This wilF,~ T er, _rlnglaout the problens. re ategt%t & Lion
cost, enethgyairdiave relstivel lawdanddallingdo ﬁafse(nﬁgsa ved; 9XygeR ?@n sﬁ@%ﬁé from
under @ T i{igfonfly.| CASHE rédulf loxyigen vl et bsclully dupplied ton thayfillers€ thaser W

ow that humd_.air A fl e, | : Sd
and i st [%erng thﬁgu%&?onﬁlqgaeﬁoWBQSﬁﬁﬁéégvﬁgén@% o?&@g%iée@%mﬁeﬁ} g ran &
- rel ati vel pesagséd by @erdisic micemorganismsent i onal cool i ng and purification
system for water has been structured so that water Wcollided with a

spraying body B drips on the filler C This results that t
drip uniform ylrothe rend e raceumuiationo pf WECIEN |CP€P°éPdﬁa%‘?\ﬁﬁa§r?$ngqgfs ?ﬁte

puri figat LondteahiRitls 288! bretheBe@fllialiontofosulfutieed substances such as
hydrogen sulfide and the like and carbon compounds such as methane and the
like caused by reduction can be easily mounted in the water tank, resulting in the
rise of BOD and/or COD values of water which adversely influences living bodies
such as fish and the like also causes the distasteful smell.

20
To prevent the rise of BOD and COD values, it is required that cooling and

purification capacities are improved by making the system larger in size. This
will. however, bring about the problems related to the production cost, energy
consumption and the like.

25
If the air flow A is sucked from under a filler C to make it flow in a counter

direction against water W, this will allow that humid air A flows toward the inlet
side of the fan F, and moisture in the air flow A may damage the motor to make it
life relatively short.

30
Furthermore, a conventional cooling and purification system for water has

been structured so that water W collided with a spraying body B drips on the filler
C. This results that water W does not drip uniformly on the upper surface of the
filler C, making a load of the purification treatment applied on each part of the

35 filler C uneven.
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35 filler Cuneven. 2 In addition, a conventional coolin i fi [
system for water has been structured so that water Wdrigpgngi Pgurlyc?ﬁlo%n
the fower end of .the filler C onto the bottomarea of the tank D, thus
maki ng the speeds of water dripping downward accel erated due to ihe air
flow A As the result, the noise fromdrips 5 of water Wbecomes
conparatively large, especially at night when it mght not be negligible
bi ect of the Invention It is an object of the present invention to provi de

a cooling and purif.j.cati ; &?"? L

t he af ore-nent ﬁbﬂ%ﬂ*‘ﬁ’?w?%@ﬂ]’%’ﬁ@* ?%S%r{q)ﬁg On@g%ﬂtﬂ?rgﬁg?égffsdr%ef ?ag\égrcom
]'Ehose: ( 1beemstruciyredpatihat wates W \diipsrdirestly feara the igwer mﬁaﬁﬁ‘%ﬁlﬁ%{]‘ér used
ol ati fa“gﬁﬁo‘ fhe%Btdnl ffeaAMe Ak DAL hiakingthe Speeds f water dupping | s
relativel ow, an malnc?thesst,e snal ler in size : evi.ng energy
savi ng ar downwardaceeleratyd due ba, %P'fﬁﬂwr%urﬁﬁi”&%{?%‘rz‘.t' f*?%ﬁ?ﬁéﬁﬁ“ﬁ?*@%m i ed
on the; fibi bteh 9y BBBSMEE @oRiparativbly Hrge especialy st dighy whea ibpighinobReof  the
cool i ng an(ej I urll fication systemfor water remains high, and thus to provide
a cooli nged ﬁyr!flcatlon system for water to achieve relatively high
cooling and purification capability per unit volune, to nmake the system

smal l er i Si i ; . . )
' By % lnvéﬁ%ﬁze energy saving and | ow noi se operation in order
that effi Ogurlflcation of ter 0

Di scl osure of ttheanobget phiheTrrespridB¥eRtIq\PHIPYIGR %?%éi%oaqe%&gﬁg%sﬂ- is
‘;)‘jﬂgﬁ ”;gﬁ%%%magﬂ ngfat l@dgtérgt'é]bkjtoecﬁzuért@@ﬂd thet afossrmsntionet diffisultieso, an
’ . ] _ 0 re [ £ 1 ad
of honeycwith-thercanyentierlst; _%ﬁ‘oﬁ% I‘Sf?l‘ﬁﬁee?(itl gﬂg%@%?%@fyi Jr)ﬁ?vggérﬁﬁeet ;ﬁk
‘ Ilét awa""f‘terGF?/IVQtE\}Q 'IthZ mltdgnétoh@lseddnt alfap F ismensily damagede (2hpurfigatien 5 to
.be treate . - . \ (
whi ch wat ERPAOIY Qf IR S BVRR D R menther ey fomrhairtin ¥z = W LT
|dP3t al | gdaﬁﬁéeingeemérgyhsn\ﬂmg lage difficult, {3)| arlaadn% 8\% PHrifiRtiRE: {!Pawerithat
ps [ i i ; , :
1 ow ;\g’ £l %Rp@)%cfgﬂgﬁg ﬁ[l#eﬂaﬁcirﬁeésr ﬁ@évé’rﬂ ahd (49 HoMe/ calgsadciby thd opemdtientdfe ai r
the cooling and purification system for water remains high, and thus to provide a
cooling and purification system for water to achieve relatively high cooling and
purification capability per unit volume, to make the system smailer in size and
realize energy saving and low noise operation in order that efficient cooling and

20 purification of water can be achieved.

Disclosure of the Invention
The present invention claimed in Claim 1 is fundamentally composed of a
tank 1 equipped with an air inlet port 9, an exhaust port 10 and an outlet 8 for
o5 treated water, a filler 5 made up of honeycomb- or lattice-shaped porous
materials installed inside the tank 1, a water dripping guide 4 horizontally
installed above the filler 5 to let water W to be treated drip onto the filler 5, a
dispersion body 3 with which water A is dispersed on the water dripping guide 4,
a filler 7 installed underneath the filler 5 for filtrating dripping water W1 that drops
30 through the filler 5, and an air supply device 6 to make the air flow A flow through

the filler 5.

The present invention claimed in Claim 2 is fundamentally composed of a

tank 1 equipped with an air inlet port 9, an exhaust port 10 and an outlet 8 for

35 treated water W1, a water splash prevention cover 18 removably attached to the
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The present invention clained in Caim2 is fundanentally conposed of a
tank 1 equipped with an air inlet port 9, an exhaust port 10 and an outl et
8 for 35 treated water WL, a water splash prevention cover 18 renovably
attached to the -3 outside of the exhaust port 10 of the tank, thus water
W di spersed outwardly together with the air flow A through the exhaust
port 10 is separated fromthe air flow Ato recover it into the tank 1, a
filler 5 made up of honeyconmb- or lattice-shaped porous materials

install ed jnsjd e hiePi ' ' dzoutivard|
: ngt al | edolﬂtﬁs egt hﬂe ?%%thfrﬁg%tq h\%gté Q?’p%ﬂt&o@%?#,lt\?ggtégaﬁggi onhy t he
filler 5,togetherpetstheraibBay Athipugh e exnaust eprtvd is %ﬁpéféﬁ JE?D"EBH“% wat er
gr: fpi ng ﬂbkjvgﬁ & ré’cJ\)éP"tiFrint\é\liritésl?{qug aJmigﬁrr e aiduet op _6{ :Hwevﬁombf or

| rati n ro In wat er al. I . r,ou | alr
Suppl 3 dolAtise-ShaRse pRRRLS, MAtaAls inGRTAS ANaRE: BPolR Ind Fateradfedfgl! o | |
r ef er egicegtipie@ AbAXSHAME Mstilled dtsoviehtherfilles énto iehwater \Bhta be dregted dripr
Caim?2, Wwaf ty IS ej gGl: ' ' 3 f
inder neat Ao iegfieg . p GFRSROn Poc § E whftth Wer 58 a;"‘?@?dmfgﬁ?he o
vat er  dr wapErngdrigping eyuide n a Eiler érinstalled G@Qﬁﬁ‘%@c’@&r@&g”stq ﬁﬁ'@ 'Mventi on
in C ai . aj iff & deviced® top of
honey conmbaraipiTe, MR, e drogy trsligahe TILE drid BRaIt SUPRlY dovoe . on a5

B
that of wetake tUeiaﬂrrfIQYgAflﬂMtWﬁ'éQ%{he fitlerow A i's made to flow upward from the
under,part of the filler 5in a 20 counter-direction against water W In

-reference to CQaim5 according to the. inventi mn -1 2, it
is arranged i n'%[ﬁ?ﬁre&mﬁéQ ‘S'ﬁﬁﬁ %\ﬁ‘f’%qrg\ﬂptn%) @rg @gggﬂe@b?g%ﬁ grggrlésﬂgf;‘l ?édi ally
~from aboggiihe, satérewW fabe téatetdsaieaed dowpp tee gisressiantkadved fIMa
fl at - shaped, qui d S : LPM ifSedP bR tHe watgrect i ng
downwar d, Uaﬂ%”&aﬁhﬁﬁ ﬁ%%ﬁl]% ?ﬁgll?o%@gﬁégtl\gétgpgw?rﬁ ower openi ng of each
wat er dri drppiggguide4pi pe 4b is so designed that the closer to the outer

perig&iry the water dripping guide pipe 4b is positioned the smaller it

beco . . . .
In reference to Claim 4 according to the invention in Claim 1 or Claim 2,

the flow-through pore of the filler 5 made up of a honeycomb- or lattice-shaped
body are arranged in the same direction as that of water dripping, and the air
flow A is made to flow upward from the under part of the filler 5in a

20 counter-direction against water W.

In reference to Claim 5 according to the invention in Claim 1 or Claim 2, it
is arranged in such a way that water W to be treated is dispersed radially from
above the center part of the water dripping guide 4 formed of a flat-shaped guide

25 plate 4 and a water dripping guide pipe 4b projecting downward, and a cutting
inclination angle @ at the lower opening of each water dripping guide pipe 4b is
so designed that the closer to the outer periphery the water dripping guide pipe
4b is positioned the smaller it becomes.

30 Brief Description of the Drawings
Figure 1 is a schematic longitudinal sectional view of a cooling and

purification system for water illustrating the first embodiment of the present
invention.



30 Bri-ef Description of the Drawings Figure 1 is a schematic |ongitudinal

" sectional view of a cooling and purification systemfor water illustrating
the first enbodi nent of the present invention. Figure 2 is a perspective
view of a water splash prevention cover. Figure 3 is a top view of a water
dripping guide. 5 Figure 4 is a cross sectional view taken on line E-E of
Figure 3 wherein a O cutting inclination angle6 at the open end of the

wat er dripping guide is set at 90 with respect to the axi sO displaying the
situation and pange,of L LRRA | i inh! ation simlar
to Figure 4 whE'rg %gés Pﬁigéec’g@bwﬁfewgﬁalvgétgﬁ%ﬁgghEg%\?élbitlghrdg%%ﬁi S an
illustration simlar to Figure 3 when the 6 is set at the angle of 300. 15
Figure 7 is a ?ﬁﬁ%@tié§tbﬁwv{l Hfj'éwte,smﬁﬂiﬁ@?hidg, ew of a water tank device
enpl oying a cool®ng and purification systemtor water according to this

i nvention. Figure 8 is a schematic |ongitudinal sectional view of a water
tank device eppjupyung arcroes sectipran dieputaken cat lirenE Sy of Bigure s werem a

according to thi's ipventi Fi gur ' i gluﬂf& st °

secti onal CVtI?'BG/"?ﬁﬁ'”QR%?Bgﬁtléaﬂéﬂgeéﬂgbe&‘qg%tﬁgﬁ :ﬁ;hgﬂ%@g@i n Ilrslddéﬂﬁpig?i cation
syst em f owithatspedi to thelaxigtdisplayingithe situatian and RRae afova rgﬂee mati c

| ongi tudi nal sectional view of a water tank device 25 enploying a cooling

and purification systemfor water according t his ipventio Fi e 11 is
a schematic | oRigureiiaan i&é&iﬁat@ﬁeﬁ'ml}?retﬂd'%gg@ %&&\?@ﬁh?@dﬁlse& EEV]% é@%l on
systeﬂbf%fx\g‘t er. 30 Explanation of Reference Characters and Nunmerals U

- desighates a cooling and purification systemfor water, T a water tank
device, Wwater to be treated, Wa dispersing water, W dripping water, W

- droppi ng wat er Figie Blis aheilistation sinilartodiigurel Dwhes the &hiscset gtithe aralei on
part, P an | r passage part, e a cutting inclination angle, Q a dripping
range, V\L°53a7ater 35 level, | a tank, 2 a water guide pipe, 3 a dispersion
body, 4 a water dripping

15 Figure 7 is a schematic longitudinal sectional view of a water tank device
employing a cooling and purification system for water according to this invention.

Figure 8 is a schematic longitudinal sectional view of a water tank device
employing a cooling and purification system for water according to this invention.

20
Figure 9 is a schematic longitudinal sectional view of a water tank device

employing a cooling and purification system for water according to this invention.

Figure 10 is a schematic longitudinal sectional view of a water tank device
25  employing a cooling and purification systém for water according to this invention.

Figure 11 is a schematic Iohgitudinal sectional view of a conventional
purification system for water.

30 Explanation of Reference Characters and Numerals
U designates a cooling and purification system for water, T a water tank
device, W water to be treated, Wa dispersing water, Wb dripping water, W1
dropping water, W2 treated water, A an air flow, S a water purification part, P an
air passage part, © a cutting inclination angle, Q a dripping range, WL a water
35 level,1atank, 2a water guide pipe, 3 a dispersion body, 4 a water dripping
-5-




-5 gui-de, 4a a guide plate, 4b a water drippin ipe, 5 afill [
supply device, 7 a filter, 8 an outl et foPptrgaPeg water, 9 aﬁréi?.anlgér
port, 10 an exhaust port, 11 a lid body, 12 a partition wall, 13 an air
passage port,; 14 a filter supporting body, 15 a baffle plate, 16 a notor
17 a noving vane, 18 a water 5 splash prevention cover, W a water tank i9
a filtration device, 19a a filter, 19b a sprinkler, 19c a filter 1
supporting body, 19d filtration device, 20 a fixing bridge, 21 a punp, 22

a coupling hose (cauplin [ > [ h ; i '

a wat er pag'gﬁggap? &F&ezg%éﬁ %ﬁéﬁ?@?%ﬂ%lﬂ% g:aeg\n/%,?fefgﬁalae.mgupgs;pe;, 2

filter, 28evioeok erfilteqvB &nlautiet f@dreﬁiedd\éa,te'érﬂ:laQ@'@H'eéippnpjgsé){bgghﬁ@tBest

:Vtr)nc/lgnﬂ Oﬁsé,lfl,YHEgaQ}& Bagﬁ § Ve HdribnRdallf old en sl sadzadenpott s 1df atfilterpr esent
_ e described’with ‘reference to the, draw ng h lwatep <The

First Enbsdppasting bodyui e a balleplate,d 2015 &E‘PME& ¥§@?e’iu{c§1§l Wekw of a

¢ ﬁggh@mﬁgﬂgg@ Eb?%\férﬁiéh'dweﬁ YATeNwhEsr tavak, 19 a filteationadevice, t1i9a 4 filten 19b

: | tag.,.the resent . QI3 : ' : e
E o e ovaien 1, ke SR Aokl i Hhon SR8 & g rdigl e 1
in Z ge; ;snr nfg]1 \gtap@;gp, maoh:othnggmosage;uplm RiPeh IR opepling hoge (@ B9wat er ,

, At r W pi
part, 1 aPRELSA ?ﬁ%&?ﬁpﬁ%@&ﬁgmﬁﬁ%‘?% ey -5 wat er
dri ppi ng gfiltde 285amoverflpwfiltratiom %\fl@e,sqmgi%aaé\m R25Sa83€; filter, 8 an outlet
for 25.,treated water, 9 an air inlet port, 10 an exhaust port, 11 a lid

- body, "12 a partition wall ' ' '
body 15 ep A By fha Val {io assage port, 14 a filter supporting
: B_EEMQMM&_MSE—& —17 a noving vane, and 18 a renovable
\SNZL g; ESELZSQ pTﬁéqaﬂdmpﬁC?nbodimﬁm af dhe-presaritdneentiomare descrikadwithi n a
usi S et i sin and the. like, and the inside is
separ at ed" fﬁ’f@@&gtﬁ%aﬁvﬂﬂg?’%&&%{e T purification part S and an air passage
part P, by a partition wall 12. An outlet for treated water 8, an air

inlet port 9, IMEERVE gofitherdt®: @ lid body 11 and a baffle plate 15 are
k"I ere

mount &84 on the tan I's forne
Figure 1 is a schematic Iongﬁu&ﬁa!a'séctpo%sé HewPSf 5 l]:g’oling and

purification system for water illustrating the first embodiment according to the
present invention..

20 Referring to Figure 1, there is shown the system wherein W designates
water to be treated, Wa dispersing water, Wb dripping water, W1 dropping water,
W2 treated water, A an air flow, S water cooling and purification part, P an air
passage part, 1 a water tank, 2 a water guide pipe, 3 a dispersing body, 4 a
water dripping guide, 5 a filler, 6 an air supply device, 7 a filter, 8 an outlet for

95 treated water, 9 an air inlet port, 10 an exhaust port, 11 a lid body, 12 a partition
wall, 13 an air passage port, 14 a filter supporting body, 15 a baffle p'late, 16 a
motor, 17 a moving vane, and 18 a removable water splash prevention cover.

The afore-mentioned tank 1 is formed in a square shape using synthetic
30 resin and the like, and the inside is separated into two portions, a water
purification part S and an air passage part P, by a partition wall 12.  An outlet for
treated water 8, an air inlet port 9, an exhaust port 10, a lid body 11 and a baffle
plate 15 are mounted on the tank 1. There is formed an air passage port 13
 underneath the afore-mentioned partition wall 12.
36
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underneath the afore-mentioned partition wall 12. 35 -6 The afore- [
water guide pipe 2 is inserted inwardly fromunderneath the s?dg BEPEIS?Ed
the tank 1, and raised upwardly at the near-center part toward the upper
part of the water purification part S, and the upper end has its opening 5
toward the bottom side of the dispersion body 3. The afore-mentioned

di spersion body 3 positioned in the nei ghborhood of the reverse side of
the lid body 11, and fixed to the side wall of the tank 1 or the |id body
11 is forned in the shape of a reversely-placed plate (or a bow ) which 10
dianeter is larger than that of the water guide pipe 2. The afore-nentioned
wat er dri Phé rajorguinentianed watefeguida RIPA IS W‘SﬁHP¢26W?'§3ﬁV frona undgieats

appropri L. ' ' Pplactvio

P R i SR ity ol elarge
15 number thef uppaspart gfitee V‘tﬁt?%‘i‘rﬂf&%gpﬁi’énzg ﬂhd/‘hr?g" c#;;éir?:ﬁggs sa'g] g%?é\m pper
and | pwefoitdshe Boltbm dilebf tHegispersiorieody at e 4a. The af or e- nenti oned
filler 5 constituting a filter unit (or an oxidation treatnent unit) is

formed in a rectangul ar-prismshape by conbining and 20 assenblin I
nunber of rod- Thepfotebmentioned diapersinfb@@i)s@@Pﬁiﬁ%n?ﬁ in e ”%iEBB%rth’gﬁ’gngyggﬁiI)

(her ei naf Eneegﬁ?q,lghgeteﬂgé SOE NE NG pspg%hﬁaﬁai g?@@'ya tHY sidearhisoftpedaniodicrthei th a

cross sect ' ape tt h f Jce-
ody) madid bpdpi gefamedip it snaps pEaravsoyaRaNL it (i PEUNAIERS Soa"
honeywnbﬁia%etbﬁfstlbf‘g%ﬁt:i@?%tBﬂthewélep\g‘utdb“pipgrz.pores are formed 25 in the

- shape of honeycomb, “or lattice in the cross sectional face of the
| ongi tudi nal direction. The said filler 5is installed and fixed in the
. Bg?{ | tc_egt er pfﬂrtlmgdfo@amehmTed:watdrrdyipaing guide s isdixedin ganarly hasentdi ng a
I on_wal. Si S ! i8R SO '
gui de pi p8°§'k'ﬂgﬁf'@h %Mgpﬁﬁtlﬁo'ﬁbﬁ%&?'%gﬁ‘ ggﬁ?éear}ﬁgg? id%'?ﬂ%le? ower k b?ﬂ%ﬂ)fo \o?hgr
; |n |OI | Sr 5 _mmeppetnfaee ofithepfiltes & @ndds fermadchy INstAlRg Hie URRST %ﬁf@é@ga"ﬁ&t 13
[ Oppi r ; : h hgsh ’
honey&%rno-"gﬁ‘g\%gc??b’*c'?}é541 Wgﬁ’gﬁﬁ’ﬁﬁ?ig‘*ﬁf“g '&?*i‘ﬁ% ({dr?? oughaobgth Pppes 2od
lower ends on the flat shaped guide plate 4a.

The afore-mentioned filler 5 constituting a filter unit (or an oxidation

treatment unit) is formed in a rectangular-prism-shape by combining and

90 assembling a plural number of rod-shaped bodies with a cross section in the
shape of honeycomb (hereinafter called a honeycomb-shaped body) or
rod-shaped bodies with a cross section in the shape of lattice (hereinafter called

a lattice-shaped body) made up of porous synthetic resin or seramic material.

On the said honeycomb- or lattice-shaped body, flow-through pores are formed

95 in the shape of honeycomb, or lattice in the cross sectional face of the

longitudinal direction.

The said filler 5 is installed and fixed in the near-center part of a water
cooling and purification part S comprising a partition wall 12, side walls of the
30 tank, the afore-mentioned water guide pipe 2 penetrates through the center part.

The lower part of the filler 5 constitutes a space for communication of an.
air passage port 13, and dropping water W1 flowed down through the
flow-through pores of honeycomb-shaped body forming a filler 5 drips through

35 the space from the bottom end of the filler 5.
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35 the.space fromthe bottomend of the filler 5. -7 The afore-nentioned
porous honeyconb-shaped wall formng a filler 5 perforns the functions as
a m croorgani sm keepi ng body as well as a contact mnedium naterial between
water Wto be treated and the air flow A Fromthe view point of a
so-call ed m croorgani sm keeping function, it is nost suited that 5 the

di aneter of fine pores of the honeyconb-shaped wall be around 1000um and
nore preferably the dianmeter should be 100um and the conti nuous

penetration ty of. fi I ESTAISR . ig fifler 5
enbodi nment accﬁﬁﬁiﬂaret"%%f‘ﬁgﬁ%@gg@ﬁf@%b%t|on,_ ?)?@érwe%:mférgﬁn%ldyrre s.,such as
pol ypr opyperierm® they fircions @sam MICIRPrgaMeMkeering POF¥ A% We taﬁ“ea p?(?f”iﬁ@

honey conb; AR tniarkI béReRHPlaten ) 181t Poatelicarthire ainifiowcan Bromithel aced
by silicic acid conpounds such as di atogaceous earth .and 3 D& Bkt body
(or cer anVviewopain} of acp-calles MIRrATOZREM gepﬁngef_ung{g ’dﬂ%em ﬁg%‘ erial's can be
enpl Oélfd fe Hiabtas of iRy pares ahthe honepsimie-shgped svalivbe around 1@0fuMous. 15

Regarding the materials, tobe or or. t] P&SHMEIous
honeyconb@aR afeEe b%r&?)‘e,raBtYr N é’f';@gf I ghég@h%fgs ‘Eggﬁgfgfa;?ﬁ? m&gl magnesi um
and the | psetratisn type cifine poremane mbsbiesonyuendess zeolite and the |ike,

I on-exchange materials and the like, all of which are adsorptive to organic
20 material s added appropriately to the afore-nmentioned s et j .esin or
seram ¢ nat er Imithe dfifst mkrdicnest Q‘W&f‘ﬁﬁgs@r RIPEEM H‘Vr?ﬁ%ﬁi [,gr@aﬂiil wat er

W i 90 cxpeSuBaRoBrapylehdpdljéthyiens aiid thellistars emplaya for the

- bi ochem c y unger t he "oxi i Qn epvirao i -her , from
the vi ew peraus B‘anm%ﬁ@%f?ﬁdah@a}"ungm%ﬁ& @8§§e,ﬂlheet E%%%%‘? %{}?Qgen

- wat er Wthﬂ?Qcéc{j B tsgi@i@éadthd@fmmmdslsmhfas diatorsacknus ewtle andaa sintetédpor ous
honeyconb- shaped bo i r ] @ Wager fritkérialdlcan. 30 It

shoul d bePRBY Qf,@f@ﬁﬁ?/gggﬁtﬂé& ég?ﬁmﬁ'ééaa?{gt %sut'_%é éo oﬁgigonele::lgﬁ‘gﬁshaped

body, thebepinmpleyed as lorg éstheymreranti-eafeqsaye againslwaler YN soorélps.a wal |,

t he dilglrret er of a honeyconb pore, or the size of a fine pore of the

Regarding the materials to be used for the afore-mentioned porous
honeycomb-shaped body, porous crystals such as hydrous silicia magnesium
and the like, active carbon, natural ores such as zeolite and the like,
ion-exchange materials and the like, all of which are adsorptive to organic

20 materials added appropriately to the afore-mentioned synthetic resin or seramic
materials can be used sO that absorbed organic materials in water W,
ion-exchanged ammonium and the like are efficiently oxidized biochemically
under the oxidation environment.

25 On the other hand, from the view point of the contact medium material for
the contact between water W to be treated and the air flow A, it is desirable that
the porous honeycomb-shaped body which forms a filler has a wider surface

area.

30 It should be noted, however, that with regard to the porous
honeycomb-shaped body, the optimal values (or optimal shape) of the thickness
of a wall, the diameter of a honeycomb pore, or the size of a fine pore of the
material and he like totally depend on viscosity and the like of water W to be .
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material and he like totally depend on viscosity and the |ike of

be: 35 -8 treated. Therefore, it is hard to detgrnine their opting?tS;IXLgo
or shapes specifically. However, in general, it is understood that the
desirabl e thickness of the wall and the dianeter of the pore of the porous
honeyconb- shaped body 5 are around 1 nmm 3mm (the thickness of the wall) and
continuous pore 500Nm 1000pm (the dianeter of the fine pore) respectively
Depending on the flowrate of water Wto be treated and the air vol unme of
the air flow A the diameter of the honeyconb-shaped flowthrough pore

the thickness of the wall and the size of the finge gPre of the riai

are appr opreatede! yTheseforedit isohand to deternyipe gl PREA a‘(@lf’(?rsdpﬁgsnré%teg he
present | Quedified. RloleVeEin Yenerall RNigeMderstode timatrthe gsimblecthitkneisaped
body. Ho er, any other, Hraterlfaihs can B%nused far ig [ song as
the i nl et obihe walhand the,diameteref tne Agse &f poiGs LBnayEdg ﬁr?@&’%‘@w th the
gﬁ;eg't 'efall'ézgﬁergﬁﬁé”]’hﬁ'hfirhmcqmed_thianeé,satdfi the wall)lBndi lcontinueifePAsEdy or
S ed nater whi RN i .
a1 or o- monoByad aPoHf ety 68 R e RReBEIQY, Japengpgenthar. The
;/ﬁne 15 f poweraté ot water W o be dreated andr hegair awiume ofnther aipdiaw & 11881 | ow 20
rough an. ' i [
pur 1 - cat P diaf Br &R Corte. s G R B e e To the.
outsi de oéind e sigesdthefine PQFﬁ(OBQS‘W“?Ltef'@P ag %m{gpagt_elylﬂ%mﬂg n obj ects of
{/\Eeaﬁ ][el-[rentlone? filter 7 are to reduce the noise of 25 dropping water
: il ter substances suspended in. ' . . ' .
re-oxidize dr oﬁbﬁ@ﬁﬁét@bﬁ%%ﬁ cho{bhrgsﬁ g‘?ﬁ'é%%ﬁﬁgéerﬂlgg%ﬂh?ﬂga ?‘?I?fngSS (t hat
: IbZi Weg EdteLd?ﬁ'@b:‘tt)ftthe prbes honeycorpb-shdped tiodyc atiowevgaranyythen meterialsd
e filter ’ t i [
pody 14 2683 Peaised A I R 946 SR pE e Mot At 0AHLst obind HF fUnmean no
be conducted smoothly with the materials. For example, it could be a lattice- or
15 fiber-shaped body or any other irregular shaped materials which can be filled in

the frame.

The afore-mentioned air supply device 6 comprising a motor 16 and a

moving vane 17 forces the air flow A sucked through an air inlet port 9 to flow

90 through an air passage port P, and air passage port 13, a water cooling and

purification part S, and a filler 5 to an exhaust port 10, then to the outside of the
treatment tank body 1 for discharge.

The main objects of the afore-mentioned filter 7 are to reduce the noise of

25 dropping water W1 and filter substances suspended in dropping water W1, and
also re-oxidize dropping water W1. Itis installed underneath the filler 5 (that is,
underneath the water cooling and purification part S), and fixed between the filter

and the bottom face of the tank 1 by the supporting body 14 at a certain interval

as prescribed.

30
The said filter 7 is formed of organic soft materials such as porous
urethene sponges, polypropylene and the like or fiber bodies as glass wool,
fabric body and the like. In this embodiment according to the present invention,
porous urethene sponges and glass fiber bodies are laminated for the filter 7.
35
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The said filter 7 is forned of organic soft materials such as porous

uret hene sponges, polypropylene and the |ike or fiber bodies as glass wool
fabric body and the like. In this embodinent according to the present ’
i nvention, porous urethene sponges and glass fiber bodies are |am nated
for the filter 7. -9 The afore-mentioned water splash prevention cover 18
is formed in the shape of a thin square box made of synthetic resin. The
said water splash prevention cover 18 is renovably attached outwardly to

t he upper part_pof thre | t i
spl ashed t oget -I';g? Q%ﬁrPH'ﬁ?'ﬂt%draé@??’B%fsﬂ ;{?gﬁ@gﬁt e"e;ﬂ?s'?gm@ ﬁ\thb?t ﬁrk \1N
through t bleapslofues thip equare boxarmade cvanthelicp iRt ed Neseld WASICRPESN he
the tank BIE eDLB oter B e e R oo pover 16,
. . M S
Four 75 vl okl 0 s G BB EatR a S L0
¢ g\l;?[)p%g %J‘P? Wéurd A6 eltslde pﬂ\ihiecthgkdrthsouglrethbcﬂmusbpom 18, 809 ERCOVEE | s

ppe ortin | ' yed i '
of 1t 1 necRateted diAtan W Hadk 5inh PaieRc bhing RCYe sspared AP R ) T
1 into thecatterodedwaradppeoutgde off theetaskpbdianethe dipper ide 4fdNRa¥aler s pl ash
preventi OgB'%%g’rr%\??q}ﬁhé c{oggprg.bl y attached to the exterior of the exhaust

port 10 hree sides of the wall of the tank 1 in a s
_ tate
t hat the exhaust port 10 is covered. 20 Figure 3 is a top plan view of the

af or ejrent i onepli(?re@é ed [ iapPightiqaeli wewt.of fFiegwfere-rhentioted neatesi splash

-iIIus%ratethe_ | ppl ng_condi ti of er, !

dri ppi ng ﬁﬁ@ﬂﬁ?ﬂf?vﬁhg&al ?ﬁeaﬁcga@%%&vgﬂ@éﬁeﬂﬁé ¢ @%ﬁéﬁf’ﬁ‘p?ﬁ{he%‘?é Q of
- spl ash caygeslediipped wth aiptppartiog pikdeptBangaviag @rgl‘QSW@(ﬂ\étC&ipﬁfﬂng A. Figure
4 illustrates a cutting inclination angle 0 at the Iower end of.the water
dripping 25 guide pipe 4b is 90 with respect to the axis = nd 0=30
as il ustrat edBymeansyofifdting theside W@%b%&hﬂ%ﬂoﬁmsﬁ%emgpﬂgnﬁsgﬁga wat er

dri PPAgd HHR irflo SREBFORY Stoppért 18118P8® suppoter HiBal thetsaidneater shiash wat er
oo K i A SRl o 5 e AL g i e

formed on the three sides of the wall of the tank 1 in a state that the exhaust port
10 is covered.

20 Figure 3 is a top plan view of the afore-mentioned water dripping guide 4.
Figures 4 to 6 inclusive illustrate the dripping condition of water W under a state

of water dripping naturally, and also shows the changes of the dripping range Q

of splash caused with the rupture of dripping water by the air flow A.  Figure 4
llustrates a cutting inclination angle © at the lower end of the water dripping
25 guide pipe 4b is 90°with respect to the axis @, ©=45 and 9'=30°as illustrated in

Figures 5 and 6 respectively.

The afore-mentioned water dripping guide 4 comprises a flat-shaped

guide plate 4a and a short water dripping guide pipe 4b and a plural number of

30 water dripping guide pipes 4b are arranged and fixed at a prescribed pitch in a
straight line (or a concentric circle).

The lower end opening of the afore-mentioned water dripping guide pipe
4b is formed to have the prescribed cutting inclination angle © with respect to an

35 axis @, and it is so prescribed that the closer the dripping guide pipe is
-10 -



straight line (or a concentric circle). The |Iower end opening of the

- afore-nentioned water dripping guide pipe 4b is formed to have the
prescribed cutting inclination angle O with respect to an 35 axis 0, and
it is so prescribed that the closer the dripping guide pipe is -10 ’
positioned to the afore-nentioned water guide pipe is positioned to the
af ore-nenti oned water guide pipe 2 (nanely, the dispersion body 3), the
smaller the afore-nentioned cutting inclination angle 0 becones. 5

Dri ppi .
af IolrogI Prgn%%ﬁé@?% &%t%f&egﬁ%nggé%?l%t%i %gﬁ{e .ggﬂ; r?gltqﬁraglqgéﬁéet tehgl sper ses

to some degree by the air flow A fl owed tovvard t he exhaust port 10 in the

Space §1\6?e %@n@Gn G{K/atér Pgﬁ%ﬁ:ﬁﬁé ?uhaﬁWﬁéﬂlsﬁbrSIm pody B),ahednialler he

exhaust por ashing force h
resul ti ngthenafbée-m?f"tléngﬁéﬂgw igelinat 'BUt’w&?%léeb ﬁgear t he gfgg:s:m ttﬁz

farthey the water drippi ng guide 4b is positioned away fromthe

f ti
ol e o of theDribakg wAthoRe e Arors,fuolidh 3fp, IRy cefid dbririict RS, OF,
dri gpl ng awneenéhtimeuuwawrtmwmg iguider plpg @b dnt avsaturgb stﬁterhSWféeaéPer

3@' eseﬁ: 53@%%@@%@%&% an# ﬁpﬁe u%ww fo r&“tﬁé réxhaust%bmﬁ odhlthalsmcwat er

ace o pper en
time pr eabme trga filkerphi ridowaves; t%ﬂﬁ?%lhﬁﬁ%ﬂ%@%\%’ﬁ‘ gp th gf S? ﬂg
exhausgd e\%ﬂ?“th@r 'sBI@shmgV\ﬂbme Bbcoimeps thusintesuitirigv é ybemger

‘ t ant d |

EUmRAN 15 oider fhehreierty et PRy o5, Wil B gﬁ g
: ?nlo fggefl Qﬁ g?fgtﬂb & osug@ﬂéd @g/aqffrcbmethamfere -thentiphed waier guisiepripet?, thevwever
be real i zBRHI¢" e@‘ﬁ t{é@% n[cﬁ l&{LQ@@%%Q‘?, Lép%bndéﬁm&/e?%%qﬂgq? Fﬁlﬂié 'a'nbethe5 =an
cont i nuoueéMet' ositienioftae dnppnngcranga Qis mwedga archinwandlydie Hpﬁg ﬁ'&e:ﬁt er Wb
dri ppin gg\;}%@%& eﬂ;; e"E} ceﬁﬂ(h%rﬁﬁkmghﬁé‘ﬂ@%btﬂtdﬁ W&J’pﬁngawdteal so at

af asﬁ | spers
t he ex haqu puenly xm the surface of thé uppe? endI oofqhevlfﬁler 5t gﬁd %t'thé sgmept thgVar d

preventing dripping water Wb from dissipation toward the side of the exhaust
port 10.

20 When dripping water Wb drips quantitatively under constant hydraulic
pressure and also at a fast speed, dripping water Wb flows downward
continuously to the inward direction from the beginning along the lower end
opening of the water dripping guide pipe 4b. However, more even distribution
of dripping water Wb dripping on the filler 5 can be realized regardless the case

95 of dripping water Wb flowing down continuously to the inward direction or the
case of the dripping water Wb dripping quantitatively and under constant
hydraulic pressure and also at a fast speed because of outwardly dispersion with
the air flow A toward the exhaust port 10.

30 in the event that the flow rate of water W that drips is extremely fast, it will
be desirable that water W splashed outside is recovered into the tank 1 by fitting
the water splash prevention cover 18, and the lower end of each water dripping
guide pipe 4b is shaped like one shown in Figure 4 (©=0) or shaped contrary to
the inclination angles shown in Figures S or 6. it has been found experimentally

35 that when the flow rate of water W dripping is fast, a large amount of dripping
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30 In-the event that the flow rate of water Wthat drips is extrenely fast,
it"wll be desirable that water Wsplashed outside is recovered into the
tank 1 by fitting the water splash prevention cover 18, and the | ower end
of each water dripping guide pipe 4b is shaped |like one shown in Figure 4
(0=0) or shaped contrary to the inclination angles shown in Figures 5 or
6. It has been found experinentally 35 that when the flowrate of water W
dripping is fast, a large anount of dripping -11 water W drips nore
evenly onto,t u f Ll er Y fsi b@dmehRs logfwer end
openi ng SWQB?J\E@ Eﬁg% éﬁgébg\’/%ﬁli)&er{tgrtblsnu r?gvx? ﬁ%gﬁggrfgegfg(tgere is
expl ai nedmsking thedowenend bpeniagaheee assStatad QYL i on system As illustrate
in Figure 1, water Wto be treated.that is supplied through a water guide
pi pe 2 disperse on every side when collided w ' i , and
di sper sed wat eRefgaring sy tﬁlg 'Qﬁfﬁ?c;"ttﬁ%reg'ﬁi %Iﬂpégetﬁﬁgh@&ﬁ'ﬁe%h?g?&;ﬁi de 4.
10 It 4s pgasficaidhasystery. the filtration treatment of water Wwas done
bef orehand through a suitable filler such as an urethane sponge and the
like to prevent .large-sized foreign matter frombeing m r] let?»(i nto water.
Vater Wa di speAsdifustrate irt Rigugaildwaperadietosbe Hﬁat%ﬁblataﬁwau%?%ﬁ Ui Bn the
15 surfacg dro gl I d Vel Paispetsisrobgdly 8Bach
wat er dri }9’6%{9&@%‘?@@33 @gpé'lgle ﬁe\s%trgts ;ﬁf\g@%r\\lb’émgﬁg IO\?Et'r gr%g P thr}p of
each wat eand diispepsedyweterddadiows ot %Oég?eﬂyl'qe%ﬂ fRdT the W ?o@@? t owar d
Lhe oy si fleis! dodifabid Mat irenfatibharéirent dfwaten!W ngsi dané rbﬁfd)r@h\aadg:c 6
- becon®s. erefore,.  drippin er S rf iller
5 rel ati vEIrQuUgh %ﬁp'ﬁ%ﬂﬁ\fﬁ@ﬁ S&Rﬁ?%s apikﬂﬁmﬁﬁé)#grﬁ%p@?g% (‘)-G% e upper
-surface Ofar%@%iz‘édfbmigﬁmaimtmmibe'lrlgrmmgledilméovvﬁﬁrde (nanely, the

fl owt hrough pore of the honeyconb-shaped body), it drops fromthe | ower
end of the filler 5 in the formof dropping water W af':jg been

. r .Hagi ng
treated with tWdater Waedispersedanimthegiidaiale 48 asid kept andstratfigd andpg of ¢ he
mater | al L Iher SARdAtEE 1Wiveh dride pokti ireggle &achuwatercat i on
acti oﬁgbyggﬁg%%%o'%]grng%rtggnﬁ@h Dr ogpi ng vva}t er V\g dr ORPed fféé)cm \tInge | ower
end of t hdrippingeguidapipsdll As stated above, the lower end opéning o r
dripping guide pipe is so established that the closer toward the outside it is
positioned, the larger the cutting inclination angle © becomes. Therefore,

dripping water Wb drips onto the surface of the filler 5 relatively in uniform.

20
While dripping water Wb dripped onto the upper surface of the filler 5

descends through the inside (namely, the flow-through pore of the
honeycorhb-shaped body), it drops from the lower end of the filler 5 in the form of
dropping water W1 after having been treated with the filtering action depending

95 on the type and shape of the material used for the filler 5, and also with the
biological purification action by aerobic microorganism.

Dropping water Wa dropped from the lower end of the afore-mentioned
filler 5 drips onto the upper surface of the filter 7, thus resulting in drowning the
30 dripping noise almost perfectly.  Dropping water W1 turns to be treated water
W2 after having been purified through the filter 7, and flows on the bottom face
of the tank 1 toward the outlet 8 for treated water.

When a moving vane raises its rotational speeds to increase the cooling
35 capability, dispersing water Wa is scattered to the outside together with the air
-12 -



filler,5 drips onto the upper surface of the filter 7, thus resulting i
drowni ng the 30 dripping noise al nost perfectly. Dropbi ng water WL tgrlng to
be treated water. W2 after having been purified through the filter 7, and
flows on the bottomface of the tank 1 toward the outlet 8 for treat ed
water. Wen a noving vane raises its rotational speeds to increase the
cooling 35 capability, dispersing water Wa is scattered to the out si de
nggt Ihlerkevv![':]h thg_ air -12 flow A through the exhaust port 10. Even with the
( I S | rseq.. scattered to the outside isr

into the t'aw»@fi‘fa‘ﬂ@gﬁ“%%’f%%@%%\@f ed fromthe air flow A by fittie(rzlgvteagd 5
mgégr.splash prevention cover 18 on the outside of the exhaust port. In

addi tion, it spouhdifanaasd ke fis! dSpaisediiater Wepsedticred o the catsitley at the
upper part of e wat er splas prev,en?lon ovyer 18 conjai HHPH go

moi st ur e, is nergvergddniorthe fank ﬁ@ﬁﬁbpﬁ'ﬂgf@pﬁ%ﬁﬁ\iﬁmgﬂeﬁ{ﬁﬂ%? B@ lm|§§[1 ire even
when the LatdH dplddropredention teverd 8 omthelontsidesafithe exhaustepart sucked again by
the rotation of the noving vane 17. Furthernore, there is no need that the

wat er splash prevention cover 18 is nounted on the side of thfy t"iF‘k 1 on

whi ch the af or in asditioryribshduid be motex thet thenair flowA seattesgd CHEENEEHNE 11 ow A

from di spers gE;] i Sscom '
Fi gure 7 Heoel pARBIPRET SBlash AR oo 18 Ctale e Lor 11 sh
20 br eedi thysepreveniing the mater 16 oM RGINgndaPaRPe tyP ur?y%‘f%'fnwﬁgbotp wat er
accor ) Ngal oK sBERSRRNoWENPING ik olitlevs!sticked algairgbyatits potaticr dfizon
system U “enbodyi ng_the invention is mounted on the upper part of the
f||traft|oﬁ10ym@ﬁ9_@7- i nstall ed on he upper part of the water tank W
-enploying a bridge 20 for fixture. 25 Referring to Figure 7, 19a is a

filtration materi,al . 19b ' ' .
2a 5111 ter. BanBRmOS, HSarRaS B ibed i 1R weter fiody PRUSNIBRIEOE 18 B e
pi pe, andishhounted en thersideof the tAak ddon sMich tthatafares%ﬁa o?%gaab‘fq A§e f or
fixing.isqempbRYed depardttna i fowsn tiornamperistiwatél splashéd toward the

outside.

<The Second Embodiment>
Figure 7 is a longitudinal sectional view of a water tank system T for fish
20 breeding employing a water cooling and purification system U for water
according to the present invention. The water cooling and purification system U
embodying the invention is mounted on the upper part of the filtration system 19
installed on he upper part of the water tank WT employing a bridge 20 for fixture.

25 Referring to Figure 7, 19a is a filtration material, 19b a sprinker, 19c a
filter support box, 21 a pump, 21a a filter, 22 and 23 connecting hoses
respectively, 24 a water passage pipe, and WL a water surface. It is advised
that a slide type bridge for fixing is employed for the afore-mentioned bridge 20

for fixing.
30 _

Referring to Figure 7 illustrating a water tank system T for fish breeding, a
microorganism treatment with the filtration material 19a is further activated and
the degree of purification of water is heightened in the water cooling and
purification system U due to the reason that treated water W2 with fully dissolved

36
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30 35 Referring to Figure 7 illustrating a water tank system T for fish
breeding, a mcroorganismtreatment with the filtration material 19a is
further activated and the degree of purification of water is heightened in
the water cooling and purification systemU due to the reason that treated
water V2 with fully dissolved -13 oxygen by the purification treatnent at
the water cooling and purification system Uis returned to the filtration
system 19. <The Third Enbodiment> 5 A cooling and purification systemU

e npkiaeriiy fHocifHoatiBy fbetidnt SOERABY cbdfing and pudtisdionidystem, © mde

erT: orous ~ honeyconb-shaped body (the outside di t
of the fiUlisretubnad to thediiratianesystengi® 10cm the si zg of theuflsl)w?t hlrglrjrgher
aglrle 8]1: EEE Egggycog-sﬂaped Eody 1m%m square and the thickness of the
_ conb- shape ogl 10 into the tank | w
appr oxi mat el y 66%”1"‘59#’7‘89& |l ed on the af ore-erreﬁtni one\élvI 1E ihl ?r \6/1?! g;re °
Zﬁ;ﬁ erg rlrg gisedéf @{lfqlhb%ﬂdﬁfpafifiwl’dn !d\lﬁ'stémr Uf acdordingetdi the prasent investioie of
: iters. havi i 1d ration ' ' '
And, sen toTe By (hE JWRBY 0, sy S, HebE] o SERO IS MuEn pereusCOc
logru f i cat honeynoenb-shaped bodyi(the Dh@lqﬁjﬁi‘iﬁ"ﬁew die i ?ruflrgc'ﬂa’é 126Buth8- 10 15
i ters/ m foichf YBC i §R6%f!iRelidf-ftodgt pofélof B0 Honeydamisshaped &ody
t ai ne he™ Wwater tank WI before t oper.ation, of | and

puri f i cat lom sguereand thadhicknrasLf té\ﬁt"@" ? 3%3105.‘9&?%@999@35%@’%& g’ﬂg')t he
ox! S?EQ ggi{{t%H%ﬂgﬁﬁe ‘?Qviﬂpfge%l%mie:bﬁ(h’pproximatdysw literseis installednen the t he
' er . r after ' f e

puri ficat Pgﬂﬁewt e_asfﬂ‘\@f%%’%%%ﬁ%%gméd‘%aﬁ?é?ﬁ'?myﬁsﬁ%ﬁgg&? PH=8. 2
— ?gsegrls d?w“?m \chldmltofcapprqmmately 80 litershavingasfitiaion sysiem whighheighbiSe t ext

no { i WaAST wak Scoritiniie [

oxygen bugaﬁmso%’g{; %ﬁ gr&t%ﬂ é@ﬁ?zﬁﬁ% 0 \év?tbyCd cl osgrggt bﬁ?lﬁdpfdr%/l "
nat ural sparification. overr 16 cdawsr b!,SinQntBﬁhE@deE{a higl yalupgyas about -1

15 liters/min.

With reference to the said third embodiment, sea water contained in the
water tank WT before the operation of the cooling and purification system U was
found: water temperature=2§C, PH=7.8 and the oxidation reduction

20 potential=180myv, while sea water contained in the water tank WT was measured
after the operation of the cooling and purification system U over 10 days and
found water temperature=25°C, PH=8.2 and oxidation reduction

potential=236mv.

25 The result of the above text reveals that not only the quality of sea water
is improved by supplying oxygen but also sea water tested contains property
closer to that of natural sea water. Furthermore, another advantage is that
water W is cooled by heat of vaporization during the operation of the cooling and
purification system U for water, thus resulting in the raising of dissolved oxygen

30 concentration.

< The Fourth Embodiment>
Figure 8 is a longitudinal sectional view of a water tank system T for fish
breeding utilizing a cooling and purification system U for water according to the
35 present invention, wherein a water tank WT for simple fish breeding is combined
-14 -



water ‘Wis cool ed by heat of vaporization during the operation of the
cooling and purification systemU for water, thus resulting in the raising
of dissol ved oxygen 30 concentration. < The Fourth Enbodi ment> Figure 8 is
a longitudinal sectional view of a water tank system T for fish breeding
utilizing a cooling and purification systemU for water according to the

35 present invention, wherein a water tank WI for sinple fish breeding is
conbined -14 with an underwater punp 25 and a cooling and purification

system U. The expl anation | £ | : water wis
o ttod  WhBgraevater Sl 25 Py eI BlfceoRIstent U, 12
Enbodi nent > Referring to Figure 9, there is shown a cooling and

purification s i0h of'HeEburiRtibR reatmentsior aaltéred ivumittédw t ype wat er
tank T for kee%ﬁ%%gggﬂgpleﬁ% aﬂg'_;a%ﬁt;ér fishes wherein water is circul ated

for purifbeeapssdt Srsimiartothat 8 21 through a connecting hose (or a
connecing pipe) 22, a water tank WI' and an overflow pipe 26. Referring to

Figure 9 illustratir ter nk W for fish breeding, a water |level W
in the tank | é{ﬁgﬁg@ﬁ‘ dgvﬁét%ration and the like. The filter 7

posi ti oned aboRefériingtaFigurbd ¢hereiashownsa seeling and pypficatian,sYiteme wi t h

the filt 27 L d | drikeT ' i [

| ower e Teetel AEPIES B s Faf8l e Gbe veutel tanke f‘gﬁm b §E§%"L"g the

| ower par andfotherfeshesnwhereinrwatesip cifruliat fQSfpl{rﬁlé”Sth B Y% fiogh t?lgﬁ nment on

t t ' ' ingoipd) 22 acwater tank \WT ared aof
wa ergY‘;_ 91 ﬁ}ﬁrguéﬁ 5%&@%@&3@ F088 4l £EoMRSANGDipe) 225 aoW n

Fi gur . dinent> Referring to Figure 10, there is
i1 lustrat @W@OWGHPP@&- and purification systemU for water applied to an
-overflowtype water tank WI for fish breeding 25 equipped with an overflow

filtration system 28 ereigp; 1 of Fi§R bty & Waned | S
I nstall ed abovge@f{ ng\'}c\é\ﬁqugévgf'eliﬁrragﬂgoaln\pgtfgggebnﬁ\g’g.rfogg ) o, , _
level WL in the tank 1 changes with evaporation and the like. The filter 7
15 positioned above the water level functions better aerobically while with the filter

27 positioned below the water level the aerobic function is lowered.

Referring to Figure 9, there is shown a filter 27 placed at the lower part of
the tank 1. The explanation of the purification treatment on water W to be
90 treated is omitted because it is similar to that of Figure 7.

<The Sixth Embodiment>
Referring to Figure 10, there is illustrated a cooling and purification
system U for water applied to an overflow-type water tank WT for fish breeding
25 equipped with an overflow filtration system 28, wherein the copling and
purification system U is installed above the overflow filtration system 28.

The explanation of the purification treatment for water W is omitted
because it is similar to that of Figure 7.

N There is no need to say that a cooling and purification system U for water
according to the invention can be combined with the water tank other than the
afore-mentioned Figures 7-10 inclusive. A water tank WT and the like to be
combined can be chosen regardless their purposes.

35
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35| The.explanation of the purification treatment for water Wis ontted
because it is simlar to that of Figure 7. There is no need to say that a
cooling and purification systemU for water according to the invention can
be conbined with the water tank other than the afore-mentioned Figures
7-10 inclusive. A water tank WI and the like to be combined can be chosen
regardl ess their purposes. -- 15 The function of the filler 5 and the |ike
become nore effective by mixing catalyzers such as titanium oxide, silver
gmde,tp!atln;{momde with the filler 5 or the filter 7 used with the
resent invention. 5 Furthernore, there is no need to s h '

adj ust ment s ar Ehedidrctionoef thediller Seand then ke BEEPME A E&&i’tg e(a:kt)d){ %ﬁhé;?{ gm

for water ﬁ%@ﬂ??é% %(lgéquJ%?ti%‘ﬁqrg ros’(RJe‘,J RvdDoxXide piatinume ofidewwitie the filleres or eat ed

and/ or co f existing in water according to the
i nvent i onthel mtesgs@sedmthm%pmsgﬁ&mwelm? of to cooling andgpuri fication
treatnent is required, two or nore of the cooling and purification system

can b ted. Eff f.th ' ' FERELN
System U Tor vatenemas ety s 6Bt el lnd GERGAdeHS amatey
that the firrthélsie Af thevedlig and purificatiomispsteqe{arcwater wales VAWNBuBK in the
formof the &Ougﬁ/ethef\',&%b”g’g/a dhbbet? Stol OF/bS (cBBcétratioPy ofisnatter

69 i 0 ?I wh

{

honeyconb- it t1 Ce-Shapec (th t hrou ch wat t .

down, t huexistisglim iwafer aceorgling @ré’r‘ﬁidﬁd@r\%ﬁﬁr olfbﬁ'@ﬁ? tﬁét &v@oﬁﬁgﬁgr ﬁé‘g‘ﬂﬁ Fi Igog/fs
wat er 1o anoirkP ahl ubfigatidts teakfient is! fequirsd0tro opThore of thevebeling andt he
-result; 2 | 01 ogl cal capabilit eb?%diurlfy water Wis inproved amazingly, a

cool i ng apurifigationfsystam &an n be made snaller in size, the
-manufacturing costs ar |owered, and energy saving becones possible. A

wat er spl ash pEﬁvetrgt iﬁ!n govver!i 18, according to this invention, is 25
\r/\zm)vabl y atta . tsrde of the exhaust port 10. Therefore, even
en the vol umh edolingeard pufification systenctetosevatsy acaPrdling te Hae PABSAI ity of

the alf  inventionis so designed that the air flow A flowed from an air inlet device 6 flows
through in the form of the counter flow into the filler 5 comprising the porous
honeycomb- or lattice-shaped body through which water W to be treated flows
down, thus resulting in the tremendous improvement in cooling capability of
water, and also the big increase of the oxygen content in water. As the result,

20 Dbiological capability to purify water W is improved amazingly, a cooling and

purification system U can be made smaller in size, the manufacturing costs ar.
lowered, and energy saving becomes possible.

A water splash prevention cover 18, according to this invention, is

25 removably attached to the outside of the exhaust port 10. Therefore, even
when the volume of the air flow A is increased by raising the capability of the air

inlet device 6, there will be no splash of water toward the outside of the tank 1,

thus achieving the higher cooling capability.

30 A filter 7 is installed underneath the filler 5, according to the invention, and
dropping water W1 flows through the filter while dripping onto the filter 7. As
the result the noise caused by dropping water W1 is completely removed and
treated water W2 is highly purified as well.

35 In addition, a dripping guide 4 is installed above a filler 5, according to this
-16 -



inlet device 6, there will be no splash of water toward the outside of the
tank 1, thus achieving the higher cooling capability. 30 Afilter 7 is
install ed underneath the filler 5, according to the invention, and

dropping water WL flows through the filter while dripping onto the filter

7. As the result the noise caused by dropping water WL is conpletely
renoved and treated water W2 is highly purified as well. 35 In addition, a
dripping guide 4 is |nstalled above a filler 5, according to this -16

| nvent | oNin %Bﬂ%ﬁ"zén?{ r\/\l%ﬁg%ﬂo iﬂl@flﬁéﬂd #irodgh Brvippingrgditemipegbaii de

B o naatios oo aoviyaswatst W s bt S cienly o LR sEHRELY, orto

causes at f Jﬁ&’?ﬁ’&*& foOeﬁrhmatelwgﬁ ali the disfavared afauses miiribytable de the A
wat er tan evi ce r@utlpécrgi |n€1§to this invention, is constituted so that

wat er Wi HNeYRN dist WatBEi nuousl y ci rcul ated and purified.
Therefgpre water in the water tank WI can be kept at the | ower

tenperature, O R 18 bbVics °F Ehlaifs 6B gnkio, #pebeuewgs hat

concentration O ral se her ||1¥ QgT re&? ures and
the |ike, watat Wrinthewater tani u%coramouéwdrw&t?%énd igdofh

cr eat ur s o0 iRARb WEUARWT, cdr)Bo Repearthel Ibweﬁtempemhneeméhlgtupmtyent

Do T ne e walk 69 ALiGAbdissaveRoNfosn Fancamttatih, S et @) Esetritht "t €

provi g ”goﬂ'letrhlvﬁ'agt grdatdreBarid thealikeyi and graw gometic plants, eudaradumpgrthelo and
-an outl et treateg"mater a filler 5 conprising a

por ous- maHep 1ha‘1" liyng.crea

As explained above, the present invention achieves excellent, practical

effects.
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honeyconb- or lattice-shaped body installed in the inside of the tank 1, a
wat er dripping guide 4 installed horizontally above the filler 5 so as io
let water Wto be treated drip on the filler 5 a water dripping guide 4
horizontal l'y-10 installed above the filler 5 and let water Wto be treated
dr{p onto the filler 5 a dispersion body 3 allow ng water Wto"disperse
upward the water dripping guide, a filter 7 installed under the filler for
filtration of water WL dripping form the filler t, and an air inlet device
6 toallowthe air flow A to flowé{g%&p \difal 1 €r 5. 15 2. A water cooling
and purification systemin a water n cﬁaracterized by providing with a
tank | having an air inlet port 9, an exhaust port 10 and an outlet 8 for
treated w?&fﬁg"@ wat er splash prevention cover18 renovably attached to the
X

outside o haust port 10 of the tank .1 :
scat t er ed1ouA svater F@gl@'ﬂmé‘ﬂdvﬂt'ﬂ'f%laﬁ@” gﬁyrs%]m dib é\?’i’%ggi%ﬂz tecnél?éecg%%%e& E\gor t 10
fC 8;{;} }Qﬁngl rprglr/iemg mwgrt_bﬂaqvn%wing ancdieinlétpart Ohantexhiaust pert {101 and an
- al - e . - OF i co. ,

instal led i rﬁﬁ{tlﬁg%ifﬂ%i&r&@&% Wae". ﬁ@g}{cg ar%m”/é é‘?‘“@ﬁéu Ip‘%f' ﬁgg'ﬁlﬁf‘?qgggﬁ'“?ﬁgt al | ed
Pg(ra i leolnlt erl mcﬂ'bw_embh@r_laitibgahaﬁedcbmdy installed iﬂathérinviﬂ@oo’lg)@et fanl &d@dri p on
the water antailr SEPRiacRdRe 4 wetdec ngiaHioly apoLe njer B spass o
filtrati on ofateaVto e trepias drip oh & kRS é» i water sripging glﬁﬁie gir}or'izﬂﬁéat" devi ce
Suﬁ iOf ?‘i’: ;?Yvoﬁngteg%ae %Bgﬁséf‘%r@afiﬁlfér?a?ﬁ# |bﬂw_atérr1Wté belterated drip onta the filleol5, ag and

be' trcat ed IdsaaF@pcBoRRMNa e LY i dpay S UPars T Wor tfigpReT 0
agfl)é r 3&02 I0 Igﬁidé\/a% ﬁltervx]{ iistatled smdab thesfiltan donfiiration of waisr VY1 gipaingform. A

i urifica ' ' [ i [

6 whor oi n e L BRPAGAT iR TR RS AT R Ao R I - or
| atti ce-shaped body is installed in the sane direction as that of the

drippipg of water W and allows the air flow A fl ow agai nst water Wfrom

t he Ih) r end of ) . .
2. A water cooling and purification system in a water tank characterized by

providing with a tank 1 having an air inlet port 9, an exhaust port 10 and an
outlet 8 for treated water, a water splash prevention cover18 removably
attached to the outside of the exhaust port 10 of the tank 1 to separate water

20 W scattered outside together with the air flow A through the exhaust port 10
form the air flow, thus recovering water into the tank 1, a filler t comprising
porous-material-made honeycomb- or lattice-shaped body installed in the
inside of the tank 1, a water dripping guide 4 installed horizontally above the
filler 5 so as to let water W to be treated drip on the filler 5, a dispersion body

25 3 allowing water W to disperse upward the water dripping guide 4, a filter 7
instalied under the filler for filtration of water W dripping from the filler 5, and
an air inlet device 6 to allow the air flow A to flow into the filler.

3. A water cooling and purification system as claimed in Claim 1 or Claim 2
30 wherein water W to be treated is sprayed toward a dispersion body 3 from
under the dispersion body 3, to let water W disperse above the water

dripping guide 4.

4. A water cooling and purification system as claimed in Claim 1 or Claim 2

35
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the fitler 5 toward the upper end. 5 5. A water cooling and purification
systemin the water tank as claimed in Qaim 1 or Caim2 wherein water W
i s dispersed radirally fromabove the center part of the water dispersing
guide 4, which is formed of a guide plate 4a and a flat-shaped water
dripping guide b projecting downward, and is ,furthernore, to designed so
that the cutting inclination angle 6 at the |ower ends of the opening of
each wat er dripping guide pipe 4b are nade smaller as the water dripping

gui des 4b reach el 058 Mrbiith YT oPHd MEF %5 chipHRingp a3PoRBycdrib- or
lattice-shaped body is installed in the same direction as that of the dripping of
water W, and allows the air flow A flow against water W from the lower end of

the filler 5 toward the upper end.
5. A water cooling and purification system in the water tank as claimed in Claim
1 or Claim 2 wherein water W is dispersed radially from above the center part
of the water dispersing guide 4, which is formed of a guide plate 4a and a
flat-shaped water dripping guide b projecting downward, and is ,furthermore,
10 designed so that the cutting inclination angle © at the lower ends of the

opening of each water dripping guide pipe 4b are made smaller as the water
dripping guides 4b reach close to the outer periphery.
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