; QRe3eM]| 6VT591 *159159* Oxidation Ditch Apparatus Field of the Invention
*~2* The present invention relates to an oxidation ditch apparatus that
shortens the time for mai ntenance 'and i nspection of the aerator by diffused
air, thus allowing efficient operation of the oxidation ditch apparatus.
.Background of the Invention An oxidatign ditch apparatus that conducts
treatnent of wastewater using activated sludge is an apparatus that induces
a circulation flow of a m xture of activated sludge and wastewater within a

tank body that fornms a horizontal circulation water channﬂwummm’”mmm
suppl yi ng oxygen to the m xture, Spetd fdeatdon ng the trea

wast ewat er. The aerator by diffused air for that type of oxidatisn ditch
apparatus conventionally adopts a panel type ultra-fine bubble aerator by

diffused air. As shown in Fig. 3A and Fig. 3B, the aerator by diffused air
5 has a cOwWbAAtdos: Pdtchr APPRTAtNEse plate 2 made of a netal or a synthetic

resin wwth a resin nenbrane 4 having fine throughholes 3 wﬂmmmmfrl aid

onto the base plate 2. Wen air 6 is introduced in betwee ate 2

and the ”Fqg&ﬁn%f4FhEh§n$EEQ?%QF 4 expands in pillow shape ando@ener at es
el

fine bubblé€s therefrom ne bubbl es have | arge gas-liquid contact
area, and t ascend.s)] ow hr ough.the water .t r QVi very high oxygen
transfer ef Pf%? 858?_3 rhveﬁ'fzf%rf Fegﬂﬁﬁfi;e/tq ang °T (hgg%}% Sgﬁggggﬁénbr ane
4 shrinks t+hatdsfbei8Rst BReOREME NS0 LT md 1Rt SHEAUY NI Shshe ¥ ithd RE TREDr ane
firmy attaches to the base plate 2 under water pressure, thus preventing
t he i nvasaeratbrwagt@liffesed hetmbaehuseallowing efficient operation of

the oxidation ditch apparatus.

Background of the Invention

An oxldation ditch apparatus that conducts treatment of
wastewater using activated sludge is an apparatus that induces
a circulation flow of a mixture of activated sludge and
wastewater within a tank body that forms a horizontal
circulation water channel, while supplying oxygen to the
mixture, thus conducting the treatment of wastewater.

The aerator by diffused air for that type of oxidation ditch
apparatus conventionally adopts a panel type ultra-fine bubble
aerator by diffused air. As shown in Fig. 3A and Fig. 3B, the
aerator by diffused air 5 has a combined structure of a base
plate 2 made of ametal or a synthetic resin with a resin membrane
4 having fine throughholes 3 and being overlaid onto the base
plate 2. When air 6 is introduced in between the base plate
2 and the membrane 4, the membrane 4 expands in pilillow shape
and generates fine bubbles therefrom. The fine bubbles have
large gas-liquid contact area, and they ascend slowly through

the water to provide very high oxygen transfer efficiency. When



Since that type of aerator by diffused air is directly fixed to the bottom
section (bottom face) of the water tank, according to conmon practice,
-inspection and mai ntenance of the'aerator by diffused air require ful
draining of water (liquid) fromthe water tank, which results in |ong
-.period of stop-operation. Particularlyg n the oxidation ditch process which
has been adopted by many small scal e sgwage ( sanitary water) treatnent

pl ants, the nunber of lines is small in nmany cases, thus a single |line
occupi es |l arge percentage of the total treatnment capacity) so the stop of a
single I|i i i gai Ll in e h rati gn ta

Croat ment TAFaREP PR e, He g, e SRR oA Rl U pRE1bRE P

i nventiondimih®shr eMedepaninygi 6at tiee thicigipPpeatils dn@ttheoneadbrafe
above-descri bed problens and that shortens the tinme for naintenance and

i nspect i ofiishlyhattachesrtdrhe bhgscplate 2 underavaber mreasfsuns ethus

operation of the oxid%tign ditch a%paratus. Firs%e tEe resent invention
provi des BRC¥BBAFROuLNeNYREIR0 OF HRSLRVASFAr APELeREFNRE A circul ati on

vater channedy,a, Cthf?ct?g?%hg&%%&%rto@ B?’i %ﬁfﬁ@%cﬁ%ﬁr@i‘g zaé‘é@f)agi%d

di ffused air nounte ottom sec e circulation ter 3

channel , whettad bottliemass@t Doin ipoditbmiBLce Riof tise taftachedhly, BRddirad nigher et o.
Second, according to the first apparatus, the present invention provides
that the Aeraemponypric¢iiced idigpention gnddeaphpenangdesohding aeThitod,

di to._t fi t . toi ti i t hat at
accord ng,Logt be, Lt oparalus. cLle BICEIL\vention arovdes hel ol
di f fusi “gtHB'&a{%s taniE"HhARE A NG ih“fox%&‘egi%&}%ﬁoéf%t%%ﬁo e a%fiolﬂe.‘se

pl ate. Fourth, the present Invention provi an oxI dati itch appar at us,

whi ch haspartticalkailyoinwaher oxkidatdlon ditichCpracees Whawhghaer deen, and a
fine bubble aerator by diffused air nmounted to the bottom section of the
ci rcul at i 8Aon&edr b¥ Heame|smadie sgiad e fewappe( sapbtarvaratian) Byegithended air

is positioned,at distances o .5 or r apart fromthe circylation
1 ow genepgtaalt_s, the num%er oé l]ines :[% smaT]. fn }nan?{ cases, rPhus a sing'ie
line occupies large percentage of the total treatment capacity,
so the stop of a single line gives significant influence on the

operation of the total treatment plant.

Summary of the Invention

An object of the present invention 1s to provide an oxidation
ditch apparatus that solves the above-described problems and
that shortens the time for maintenance and inspection of the
aerator by diffused air, thus allowing efficient operation of
the oxidation ditch apparatus.

First, the present invention provides an apparatus, an

oxidation ditch apparatus having a circulation water channel,
a circulation water flow generator, and a aerator by diffused

air mounted to the bottom section of the circulation water



Fifth, according to the fourth apparatus, the present invention provides an
oxi dation ditch apparatus, wherein thee circulation flow generator and the
fine bubble aerator by diffused air are located in the sane circul ation

wat er channel. Sixth, the present invention provides an oxidation ditch
.apparatus, which has a circulation water channel, a circulation flow
generator, and a fine bubble aerator by diffused air nounted to the bottom
section of the circul ati on water channel, wherein the aerator by diffused
air is detachably nmounted thereto and the fine bubble aerator by diffused

air is poghhhfBed @heHeInARIRS Mratdr MPraiPrese@anlrf Lamgehtachiabayl ation
fl ow generator. 4 Brief Description of the Drawings Fig. 1 is a

per spect i meunited ahetrle&oconfi gurati on of aerator by diffused air and hoi st,
relating to the preferred enbodi nent for carrying out the present

i nvention. Figgcondl, adtdd@ihgy iV tHe tferd OtapLatuguritd Qrederpxi dati on
ditch apparatus. Fig. 3 illustrates the aerator by diffused air. Fig. 4
shows a sdh¥eationpprevidesy Wiatohbecrdrlion by dbffeaed\dinghesata gudder esent
i nvention. Fig. g shgw3§a schematic plan view of another enbodi ment for
carrying BdPet RBIpReb@AS Y -nvention. Fig. 6 is a graph showing the relation

of the distamefird, according to the first apparatus, the present
invention provides that at least one diffusing unit has been
fixed to a base structure, and that each diffusing unit has a

membrane having fine throughholes and a flat base plate.

Fourth, the present inventlion provides an oxidation ditch
apparatus, which has a circulation water channel, a circulation
flow generator, and a fine bubble aerator by diffused air
mounted to the bottom section of the circulation water channel,
wherein the fine bubble aerator by diffused air is positioned
at distances of 1.5 m or more, apart from the circulation flow

generator.
Fifth, according to the fourth apparatus, the present

invention provides an oxidation ditch apparatus, wherein thee
circulation flow generator and the fine bubble aerator by

diffused air are located in the same circulation water channel.

Sixth, the present invention provides an oxidation ditch
apparatus, which has a circulation water channel, a circulation
flow generator, and a fine bubble aerator by diffused air
mounted to the bottom section of the circulation water channel,
wherein the aerator by diffused alr is detachably mounted
thereto and the fine bubble aerator by diffused air is
positioned at distances of 1.5 m or more apart from the

circulation flow generator.



between the circulation flow generator and the fine bubble aerator by
diffused air and the overall oxygen transfer coefficient . Preferred

-Enbodi nents (Preferred Enbodi ment 1) The preferred enbodi ments for carrying
out the invention are described below, referring to the drawings. Fig. 1 is
.a perspective view of the configuratiorn of aerator by diffused air and

hoi st, relating to the best enbodi nent *for carrying out the present
invention . Fig . 2 is a plan view of the total configuration of oxidation
ditch apparatus. The oxidation ditch apparatus is provided with a tank body

1 that foppies BEELF2PE2bnCbEC¢hat bawihganel , a circulation flow generator
(propeller propulsion unit) 7, and a aerator by diffused air 5 that is

| ocated at theot 99 2 BBRALINEI FYE tnd A Gk oG ad3aRGR oS

ascendi ng bubbl és in t circulation ow. The aerator by diffused air 5 is

a panel typaduffused aie andbicssr aedathygdid thegsraf erPed iempodimeniti ned
structure of a base plate 2 nade of a netal such as stainless steel (SUS)
or a synt feri earsyilpgsqul ibeporedeny dRventden:PVC) and pol yani de (PA)

i oughhol co. §18cE BEI R B0CTIST BEaa Rt Bheetoate o (opref oxkaatdter) ' "°

Pluralitysekchhgppaiakas. by diffused air 5 is located in parallel inside

t he base structure 13 of rectangular frame shape. Fig. 1 illustrates the
case of threerdgeeds idflustratesatibie Rercitidrudsyd dAiffuszamadit.ed on the base
structure 13 while keeping a specified gap therebetween. Fixation of each
aerator by di filgsed ghevws @osﬂgémﬁﬁé@ Riapctigw of3 anss gmbedimendt £eomgt h

t hereof , thus assurin? t he endurag&s of .the aerator by diffused air

agai nst tﬁgrgﬁégﬁ Skt Pﬁgpﬁﬁsgﬁ& ﬁ&F&8ﬁn t hereof by the hoist. Each of
the aerator byidi fEUsREwSI ASsehbRat 8c CPTER G £y A AR el embbAd mdhnkt

supplied fromthe air pipe 14 generates bubbles generated fromthe fine
t hroughhofes 8dastytihg wetbtheeptesent invention.
Fig. 6 is a graph showing the relation of the distance
between the circulation flow generator and the fine bubble
aerator by diffused air and the overall oxygen transfer

coefficient.

Preferred Embodiments
(Preferred Embodiment 1)

The preferred embodiments for carrying out the invention
are described below, referring to the drawings.

Fig. 1 1s a perspective view of the configuration of aerator
by diffused alr and hoist, relating to the best embodiment for
carrying out the present invention. Fig. 2 is a plan view of
the total configuration of oxidation ditch apparatus. The
oxlidation ditch apparatus is provided with a tank body 1 that
forms a horizontal circulation channel, a circulation flow
generator (propeller propulsion unit) 7, and a aerator by

diffused air 5 that is located at the bottom section of the tank



A guide pipe 15 is vertically attached to each side of the tank body 1. A
guide rail may be adopted instead of the guide pipe. The base structure 13
is positioned by inserting the gui'de pipes 15, 15 through respective gaps
bet ween aerator by diffused airs 5, 5. At upper part of the tank body 1, or
above the water level , there is Iocat%d a hoist 16. Alifting debit, a
gantry crane, and the |ike may be appli“ed as the hoist 16. 6 A chain 11
that is branched at |ower section thereof is suspended fromthe hoist 16.
Four chains 12 are attached to respective corners of the base structure 13.
Each of t p o] [ | e ' .
respecti vggpgmggnedﬁggggf é?{‘]gf%ggﬁc ecﬁ‘gc}]iar?%gﬁ%%&%%hgg‘,”ﬂrk{g %%gé'gtsttl Plct ure
13 is hungidguwn fromthe hoist 16 by the chains 12 and the chains 11. By
bri ngi ng-up and bri ngi ng-down the base structure 13 using the hoist 16 ,

t he base str iheureerEdqr oy difEf weaditadr By 1di fof paaelatype nlitsazifieet o
ascend and descend beingbguided by the gui de pipes 15. The enbodi nent for
carryi ng BUPPLReABFRERRLPY (idhiusif &ddphavangodeYihHied F tmugtunee ofer at or

by diffused,gj LS _P9SiLLon i Qgﬁb tur . [he.a r by

di ffused gi P_géén‘é%gg ?l#'%%% ‘glgréegﬁy ysqfcﬁ-'e%%%;a&vﬂ er]?%uts-gt?%lng%t%%g base
struct ur eorSanggnthe thaseeslihUeliehe ak3 poaleihfacagorige Ryvei)f kiged air 5)
can be lifted above the water level in the tank body 1 using the hoist 16,

i nspect i opodyamident @Adncendf at hemberaneod mpdei PEusedesiln Such akle to be
conduct ed above the water. | evel, so there is no need of drainin% t he tank

body 1 foPOl¥Ypetirss and FEPHvehaNdeg Alrsr throughbgdesi 3n28AdPRAPAL enance
conpl et ed i i e o] i;ng-4qo t base structure 13
(and the E‘e’%g?%?abéhd%?‘Pu??%gaﬁ’g%%, 28 e 3%;33?‘&' 2B he dteh

apparat us i s piurediiatelof reskea et OWidig fusddaientsodismapicafted garryi ng
out the present invention, a single base structure 13 (aerator by diffused
air 5) ispprveiliedrigtsida-the tdse Fhruphyee dbrek rectapgolardirame ghapased
air) may be lo qLe nore than one in the tank body to_caonfigure the

oxi dat i onfdBtc bjg‘é?H?lEe.s the (9afe %s@?réesﬁhﬁf%s oF e SeTAtRILHPY or

gantry cr ﬁﬁ%gfhsgﬁyai)fs dé?ﬁ{ogfgﬁ%dt Bn D& da%’?a%?%%%u%??ﬂ v&tﬂ@ré gc'%‘égliﬁ. y, thus

allowing to transferring ase sftructure to a position ecrfic

aerator by dpktifeddaigapt hhleredetwees .l | Fikagiohheh éackradpatpribg base
structure. Wth the configuration, only the base structure (aerator by
di f fused dilffusedesdard b9 thepease cptrurture ntd afresarthse skrengti- up,

€ Ot NeEeR8ha Y L used ALTS AONLINNS L, 0RELALE.MG) dhBrtie he
air against the shock of bring-up and bring-down thereof by the
hoist.

Each of the aerator by diffused airs 5 has a connected air
pipe 14. The air suppllied from the air pipe 14 generates bubbles
generated from the fine throughholes 3 of the membrane 4.

A gulde pipe 15 is vertically attached to each side of the
tank body 1. A guilde rail may be adopted instead of the guide
pipe. The base structure 13 is positioned by inserting the
guide pipes 15, 15 through respective gaps between aerator by
diffused airs 5, 5.

At upper part of the tank body 1, or above the water level,
there is located a hoist 16. A lifting debit, a gantry crane,

and the like may be applied as the hoist 16.



(Preferred Enbodi nents 2) Fig. 4 shows a schematic plan view of a

enbodi nent for carrying out the present invention. The reference nunber 110
-designates a circulation water channel in a formof rectangle with circular
short sides to introduce and treat organic wastewater. The reference nunber
111 designates a separation wall to for6mthe circul ation water channel. The
reference nunber 114 designates a straightening wall to stabilize the
corner flowin the circular water channel 110. The reference nunber 112 is
a circulation flow generator that creates circulation flow of introduced
vast evat er alongdhe {040l d Nrdildidll Ad ol et ndrlhe A
propeller propul'sion unit 1s adopted as the circulation tlow'generator 112.
The ref er gaependedeErdh3tleshgnatesea fraer s aer alryy dvtadihidauged air
mounted to the bottom section of the circulation water channel 110. The

fi ne bubbkresaeciive ¢yruers ofelihaibasd stirvicdyrieph@d Wadn afptheouppers f usi on

| at diff i t hat fi bubbl es, The fi

bubbl & aePRRGroh i FRALEY L4 18 CORES TRA L LBRAFI: O ESSRRGE LD NGUer

di st ance e 81.Ci t] o] e or f.L 5 m
w:st: deci dfggag]nbt?hghgag?éhgﬁlatahgﬁgiéér?Ilrrgntnlg{ e’ggﬁﬁ?@ﬁ%&éﬂ%&"% tlée fine

bubbl e aerat Rangydshn firad tdig hdldtand vPemd chaiaki 0P dh@WHESRBRANhEr 112
are located in a flow area of circulation water channel, w thout having
corner, odll.ocBYedringing-vanendrenlngingrdovat the basey gtincthreshde wat er

channel ere . the circulJatiqn flow flows in strajgh irection with the
aid of t%}éls é‘ﬁaFé?i %ﬂiwﬁ# 1 14he RASE F&ﬁ&cﬁb‘rﬁhi%i%&.&bﬂ%la&% &% by
di ffused @i a t L r.GUH atyd e j pent
Gescr; bod AESESaifidx BF 4 AL W Racell 88748 Ond Kodily B LR
| ess, andthkeghildel pigeewlls.is suppressed, thus providing higher oxygen

dissolving ef f iciency . Fig. 5 shows a schematic plan view of anot her
enbodi ment f dhecambodhgentifatheapreingoythtees binesentoinvepbten pdogtisng t o

t he same configuration of  Fi 4, the sanme reference, n er as.i,n Fig. 5is
iven: and SRt Se Elegratorns aerREol BE A AR SR LD S npoRg t faed
embodi ment nf @heCRREY! BErQBtutBE1B ESANE ddWAE WYy FLARIddd hiG BCHLL i on
wat er chanrl}el TZO I'S adged Fo atank In a shape%oyf horseseﬁioe forma(i@by
connect i nget W ftedkdirecilyhaye thle hedisangliehoutth usiheulthle daset sides. The
reference nunbers 121a and 121b designate separation walls that divide the

wi dt h di r 86FMEKUSe -t he tank to four segnents. Also in this case, the fine
bubbl e aer at b i.ffused air 113 1is Siti d at _dqwnstre i de .of the
circulation f i&v(\%/eg%r{‘eer al{)[aosre ﬁtfua]t‘{ﬁ%tlgs(r)lc(easndg& 59 orné’ﬁe%qlgiblsﬁgt h the
fine bubbbgragyjaten by diffdsathiid thi3wardrt heveir exl @itd ovhidd BWgener at or
112 are located in the sane’'circulation fl ow area where the circulation

fl ow fl owssiingt hbesho ks ghl6 diimespeadn.onAend 8adntesante of niHenmewattlort he
case of Fi the distribution densi tgnof ascendi ng bubbl es becones | ess

and the gpgﬂfﬁ%‘fs?ﬂl@ﬂ-lreé ks ablgpte Pecfondngtedabavs feHfytRy 18X fden

diSSO|VingoeéhérEQiQQﬁyneed of draining the tank body 1 for inspection
and maintenance. After the inspection and maintenance
completed, the holst 16 1s operated to bring-down the base
structure 13 (and the aerator by diffused air 5), and the
operation of the ditch apparatus is immediately resumed.

According to the embodiment for carrying out the present

invention, a single base structure 13 (aerator by diffused air
5) 1s positioned, (Fig. 2). The base structure (aerator by
diffused air) may be located more than one in the tank body to

configure the oxidation ditch apparatus. 1In that case, asingle



Next, the description is given on the results of experinents to determ ne
adequate positioning of the fine bubble aerator by diffused air 113. An

oxi dation ditch apparatus having the same configuration with that of Fig.4
was adopted to conduct the experinents for determning the relation between
the relative positioning of the circulation flow generator 112 and the fine
bubbl e aerator by diffused air 13 and t'he oxygen dissolving efficiency. The
adopted oxidation ditch apparatus had a circul ati on water channel having
1.5 min width, about 45 min total length) and 1.8 min water depth. The
circul ati f.l.o r.at 2 located in the circulation t er .channel was
a propul S|8§r11 Sllﬁnﬁ&g%ﬁf)%pé%iéﬁlsf Iﬁ:rgnlealrrg%y g}%&@?g&n%‘?&ﬁe‘}‘?‘é‘?%eﬁ%hﬂqﬁg bubbl e
aerator byi1dhbf ¢nedtank bbAyNA¢nAsSEIUGHHLY b 2-AAZTeRrahy HE' baisd on
upper face with a specially prepared pol yuret hane nenbrane "having fine

t hr oughhokésncthue &bl avwos gbmeres iangpechéibubbtatot Hey efirfifusethair
rotational speed of the _circulation flow generator 112 was adjusted to

est abl i shtbaé aegrdgest LdfitipSed thenatoubIdng-4pi fhenbaser sEracitymef.| ow
r(iul ation fbl ow

i

that was %%Efge\%&%nfg%&%ggwi ﬁ"ij\(/)v%élr ;%%?C%%@Qeg-trﬂg%ugg 8§ Ft8%s PRear t he

gener at or I'Xed=in a ere thé Circulat
corner oughetrukkbawair) hBEeskatyIbE fhEFEEtPOn ANE rd i dHEHEE RFT BLOr by
diffused air 113 was noved to vary the distance between the circul ation

f | ow genebaboghti2pandhiihe dtherbaébatornebntidifhysel fadiuseadtomtiniik3 tduri ng
aeration. A dissolved oxygen neter was 10 applied to determ ne the

di ssol vedOBRY§ER BEOfcéRt Fgf’ipoﬁh388§@€a(}'ﬁ°€‘h9§ dbguicrddafdrnedidehdi ssol ved
oxygen cogggg&,%hi on the overall oxygen transfer coefficient (KLa) was
determ ned.” " Fi g. § ‘shows t he experinmental results. According to the figure,
t he value of the overall oxygen transfer coefficient (KLa) shows sudden

i ncrease when the position of the fine bubble aerator by diffused air
becones di(#raferiednEmbeoddmentisai)lon fl ow generator. Then, the val ues of
KLa reach al nost constant | evel when the di stance between the circul ation

fl ow generator EBA8-t AeSRPHE BuppRremaktatRiamWiRY Qs & efboddmeadd£or. 5 m
th f 1 i | I aalh
area to grorritna BhElfe BETelt ThoSrah. Ol febdathce B 1070

section. BeefAghhtelealtNtchulbl 6napittd®cHnn@f insadr&m df5 reYianigaeed in a

straight flow area opposite to the straight flow area where the circul ation
fl ow genewatdr cilycudest stoxthsilidesr das 1ataodurec @ndd tpad osgaad.csecti on |,

( or an area_ tha ives. 25 or | onger _distance between the circulation

{1 ow genoPaEsPVaNEL:heThe EEERITGE JHRaH Ly 4PPi9NeHes 7 ponatetiaRues of
KLa hol d b I . 0 0 Y eco, S ower
than t hosg'a:'q"tr%g'tE ﬁe%\gggnvgl e% g?ic%lggtggge%t%ﬁe%gﬁgégg 'zoﬁei %gﬁ&géﬁ%é

i ndi cat esnulegonndr dgesdignates’ae stradghtendhigh &t lax e istamtidlizeethlet S show

that the positioning of the fine bubble aerator by diffused air very close
to the ci FOYR&Li BhoV| by thaimalan waderpebpapabl 210 andheh e fierentiene

bubbl e aerator _b i ffused.air .i.s.necessaril ositioned at 1. 5 mor
Conger di BERREE AAamithe CLPCHALIOR FAON SENEFRTSr CRtpoEeRteRi ng t he
fine bubbleragiateonb¥1divi beseftAbiudbd lwds tewitdPIEdngl ity o the
circulation flow generator, high KLa values are stable attained. 11 As
descri bedtabovie;culeet ok vater civaame bA 10r. ovA geopeddfex] pedpels bos wmidkr i zed

below. (1) Wth the configuration that a aerator by diffused air is

br ought - upSAAPRERFAS T achBrutating fdagenerytof lildsedTae referepse

b ht - I I i t at f f

(treati ng FRREaH s Bl EharEs”, BIFL KirBaR, Betalorl bR M TRuEealt® ¢ 1

wat er t ankoddteadtd NHRE boit@dmsEciRbAt &N aheCci AsuBat 86H ! Watd P @nlanf@ 1f or
draining fromand refilling water to the tank is elimnated, and the

oper ati onldf@n UEhe eSime dubinksliaemsiborabyeAlEfupedt @iir t hisS iiss eeptippedand
mai nt enanc whi ch shoré epé t:[]e peri.od of stog- ogerati on of the oxidation
iffusion ou

ditch appgﬁapug_porous plate or a po diffusion pipe that
generates fine bubbles. The fine bubble aerator by diffused

air 113 is positioned at 1.5 m or longer dilistance from the



( 2) In the case of adoption of nore than one base structure (aerator by
diffused air) , only the aerator by diffused air that needs inspection and
-mai nt enance i s brought-up, while other aerator by diffused airs continue
operation, thus the inspection and nmai ntenance can be given w thout

st oppi ng operation of the oxidation ditch apparatus. (3) Fixation of the
aerator by diffused air to the base structure assures the strength thereof,
t hus assuring the endurance of the aerator by diffused air against the
shock of bring-up and -down thereof by the hoist. Furthernore, according to

the PreseBy doiMaRkane) LY SAAIAt 19D 1| A6 GRNTALET NG dde dlAREDD! ¢

aer at or used air are |ocated at adequat e position OV\A ng

attaini ngohi gheoyngar @ifsIoleViexpetfinetiten@eschdibad aatlel. t he power
consunption of the aerator decreases to reduce the 12 wast ewat er
treat nent cost.Both3thaiine baibbileegdergtor bndiffuiead edrdildramp pdueat us

| Si bod t t h d h tall
Che't ank BAgHIRE4oRC HLa; BRAGAREPET ﬁ‘a%ﬁ%ef%?%?% airireq”‘éﬁlaw”@'ﬁ%” oRustd |
[ te t t |, d a
et achi g uBvT a8 t1arg ALER Phafad EABRENFLET Infis T TRoa R O

di tch appanathe sagroatead eif:bamationvsmafvel( nntﬂee %amt@atéw chianneggd air
has a gui de pipe and a hoist to lift the aerator by diffused air. 3. The

oxi dat i onwbﬁr@ht%pﬁ{mul@td@cbfélDnglQWS: Lai st n3lgike Adirecat oneatth dhe
L1 N0 Ll Bob XL Pobas PLACC IS, 200 SPEh LR, e @
aerator by diffused air 113 and the circulation flow generator
112 in a embodiment described above, the distribution density
of ascending bubbles becomes less, and the bubble growth is
suppressed, thus providing higher oxygen dissolving
efficilency.

Fig. 5 shows a schematic plan view of another embodiment
for carrying out the present invention. For a part relating
to the same configuration of Fig. 4, the same reference number
as in Fig. 5 is given, and no description therefor is given here.
According to the embodiment for carrying out the present
invention, a hairpin circulation water channel 120 is added to
a tank in a shape of horseshoe formed by connecting two tanks
in a shape of rectangle with circular short sides. The
reference numbers 121la and 121b designate separation walls that
divide the width direction of the tank to four segments.

Also in thils case, the fine bubble aerator by diffused
air 113 is positioned at downstream side of the circulation flow
generator 112 at distances of 1.5 m or more, and both the fine
bubble aerator by diffused air 113 and the circulation flow
generator 112 are located 1n the same circulation flow area

where the circulation flow flows in the straight direction. As



4. An oxidation ditch apparatus conprising a circulation water channel, a
circulation flow generator, and a fine bubble aerator by diffused air
nmounted to a bottom section of thée circul ati on water channel, wherein the
fine bubble aerator by diffused air is positioned at distances of 1.5 mor
nore apart fromthe circulation flow ggnerator. 5. The oxidation ditch
apparatus according to claim4, whereii both the circulation fl ow generator
and the fine bubble aerator by diffused air are located in the sane
circul ati on water channel. 14 6. An oxidation ditch apparatus conprising

a ci roul ab pRepater ;6h3Nel 1 3nCkheULaYL0Bs! k) 0gneERLOR: 300yt LRe

bubbl e aerator by diftused air nounted to om’section o

circul ati genwatgr oghaseehiingebabblelde bexotiasi 2@8sdi hal 2BRaGRbWEhNaE a
detaching device to detach the aerator by diffused air and the fine bulLble

aer at or byubbfegshsl saippriessgdsi thoaat talnding hhghsroixylgen dissodwiagapart
fromthe circul ati on fl ow generator
. Ay. AN. ANSARFCABRCKaY. AaY. ANY. AaY. ANl . AaY. Al y7. Aa9. Aay+&=:r X <>(e* h

~ysnid_ZLﬂca]Cﬁh?@]c@2%??%%F%g%%gg%g$%fg%g@hg?ELE%%f?gkﬁﬁkgaL%aU]ca]caU]ca]

ca] caU] ca] ca] calUfcd]c

T~ytoj e [ ¥kpeglimahta] o] aalkeahiakcadpeahtea] pakstlioalaal o& ¢akcahaal cal cal ca
] ca] caU] caU] calU] ca] ca] ca] ca] ca] ca] ca]ca! DF! "$$%%6 ' (,,, 7/ Z112233M77y9| 9k: >>
@n@AC} xsnbubkllpc aprakes] oy] ddféupsed] edjrcdfléa) cAp coktdqatipradtdlea) ca] ca] ca]
I AC3EZF] F{ F~FF HcH31 JIVKPKM2233 M7
Ty0] ok oo CHERPERETEY P9 Aje SPOE] AR EA§ BEF ELPE A ERPEaE i CHPEa] cal ca
% cal cal c ?gafaakgeghq_ad e3hadbt e sk aheak s 6L AMA TR O Kol kit 1 ¥ 107 (
1098B&’ () bé@¥eé&n( theSyelad¥i&e( positES&1h¥BE (the&kl®UudatlohleYo& () - &MLOYD
& ()-10%& ()-:!10%& ()-9:;
<>(ebC: | 1gehegatprnil20endsthe- Hineobubls - st iy dififiused air 13

and the oxygen dissolving efficlency. The adopted oxidation
ditch apparatus had a circulation water channel having 1.5 m
in width, about 45 m in total length, and 1.8 m in water depth.
The circulation flow generator 112 located in the circulation
water channel was a propulsion unit equipped with a large
diameter propeller. The fine bubble aerator by diffused air 113
had a structure of a base plate overlaid on upper face with a
specially prepared polyurethane membrane having fine
throughholes, thus allowing generating fine bubbles therefrom.
The rotational speed of the circulation flow generator
112 was adjusted to establish the average flow speed of about
0.3 min the circulation flow that was formed in the circulation
water channel. The circulation flow generator 112 was fixed
in a flow area where the circulation flows near the corner outlet
flows in the strailght direction. The fine bubble aerator by
diffused air 113 was moved to vary the distance between the
circulation flow generator 112 and the fine bubble aerator by

diffused air 113 during aeration. A dissolved oxygen meter was
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applied to determine the dissolved oxygen concentration.
Based on thus acquired values of dissolved oxygen concentration,
the overall oxygen transfer coefficient (KLa) was determined.

Fig. 6 shows the experimental results. According to the
figure, the value of the overall oxygen transfer coefficient
(KLa) shows sudden increase when the position of the fine bubble
aerator by dlffused alr becomes distant from the circulation
flow generator. Then, the values of KLa reach almost constant
level when the distance between the circulation flow generator
and the fine bubble aerator by diffused air exceeds 1.5 m, thus
forming a flow area where high KLa values are stable attained.
The area to give that high KLa value continues to a zone very
close to corner section. Even 1f the fine bubble aerator by
diffused air is positioned in a straight flow area opposite to
the straight f£flow area where the circulation flow generator is
located, both areas are connected by a corner section, (or an
area that gives 25 m or longer distance between the circulation
flow generator and the fine bubble aerator by diffused air),
the values of KLa hold a high level, though the absolute values
become somewhat lower than those in the above-described case.
The shaded zone in Fig. 6 indicates the corner section.

The above-described experimental results show that the
positioning of the fine bubble aerator by diffused air very
close to the circulation flow generator is not preferable, and
that the fine bubble aerator by diffused alr 1s necessarily
positioned at 1.5 m or longer distance from the circulation flow
generator. By poslitioning the f£ine bubble aerator by diffused
alr at 1.5 m or longer distance from the circulation flow

generator, high KLa values are stable attained.
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As described above, the present inventlion provides useful

effects summarized below.

(1) With the configuration that a aerator by diffused air
is brought-up and -down by a hoist, the aerator by diffused air
can be brought-up above the water level even in a state of
presence of water (treating liquid) in the water tank. Thus
there 1s no need of draining the water tank during inspection
and maintenance. As a result, the time for draining from and
refilling water to the tank is eliminated, and the operation
can be resumed immediately after completed the inspection and
malntenance, which shortens the period of stop-operation of the
oxidation ditch apparatus.

(2) In the case of adoption of more than one base structure
(aerator by diffused air), only the aerator by diffused air that
needs inspection and maintenance is brought-up, while other
aerator by diffused airs continue operation, thus the
inspection and maintenance can be given without stopping
operation of the oxidation ditch apparatus.

(3) Fixation of the aerator by diffused alr to the base
structure assures the strength thereof, thus assuring the
endurance of the aerator by diffused alr against the shock of

bring-up and -down thereof by the hoist.

Furthermore, according to the present invention, the
circulation flow generator and the fine bubble aerator by
diffused air are located at adequate positions, thus allowing
attaining high oxygen dissolving efficiency. As a result, the

power consumption of the aerator decreases to reduce the
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wastewater treatment cost.
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1. An oxidation ditch apparatus comprising a tank body, a
circulation water channel formed horizontally in the tank body,
a circulation water flow generator, a aerator by diffused air

mounted to a bottom sectlion of the circulation water channel,

and a detaching device to detach the aerator by diffused air.

2. The oxidation ditch apparatus according to claim 1,
wherein the aerator by diffused air has a guide pipe and a hoist

to 1lift the aerator by diffused air.

3. The oxidation ditch apparatus according to claim 1,
wherein at least one diffusingunit is fixed to a base structure,
and each diffusing unit has a membrane having fine throughholes

and a flat base plate.

4. An oxidation diltch apparatus comprising a clrculation
water channel, a circulation flow generator, and a fine bubble
aerator by diffused air mounted to a bottom section of the

circulation water channel, wherein the fine bubble aerator by
diffused alr is positioned at distances of 1.5 m or more apart

from the circulation flow generator.

5. The oxidation ditch apparatus according to claim 4,
wherein both the circulation £flow generator and the £ine bubble
aerator by diffused air are located in the same circulation

water channel.
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6. An oxidation ditch apparatus comprising a circulation
water channel, a circulation flow generator, and a fine bubble
aerator by diffused air mounted to a bottom section of the
circulation water channel, wherein the oxidation ditch
apparatus has a detaching device to detach the aerator by
diffused air and the fine bubble aerator by diffused air is
positioned at distances of 1.5 m or more apart from the

circulation flow generator.



