2 3 SEP 2005 i Specification Oxidation Ditch Apparatus Field of the
I nvention The present invention relates to an oxidation ditch apparatus

that shortens the tine for maintenance and inspection of the adria8f®r20dfy

diffused air, thus allowing efficient operation of the oxidation ditch

appar atus. Background of the Invention An oxidation ditch apparatus that

conducts treatnent of wastewater usinh activated sludge is an apparatus
that induces a circulation flow of a m xture of activated sl udge and
wastewater within a tank body that fornms a horizontal circulation water
channel , while supplying oxygen to the m xture, thus conducting the
treatnent of wastewater. The aer%R%‘?i%’;F%‘ij‘?rhsed air for that type of
oxi dation ditch apparatus conventionally adopts a panel type ultra-fine
bubble aerator by diffused air. As shown in Fig. 3A and Fig. 3B, the

aer at or |_f.f.use | nbi ned structure of a base plate 2 nade
of a net %i?ratg%?y%iﬁgq§ esﬁrqtl%)th a resin nenbrane 4 having fine

t hroughhol es 3 and being overlaid onto the base plate 2. Wien air 6 is
i ntroduced in between the base plate 2 and the nmenbrane 4, the nenbrane 4

expands ipqelid oW tHE M veHi giener ates fine bubbles therefrom The fine
bubbl es have large gas-liquid contact area, and they ascend slow y through

The present invention relates to an oxidation ditch apparatus
that shortens the time for maintenance and inspection of the
aerator by diffused air, thus allowing efficient operation of

the oxidation ditch apparatus.

Background of the Invention

An oxidation 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 oxygden to the
mixture, thus’conducting the treatment of wastewater.

The‘aerator by diffused air for that type of oxidation ditch

appardtus conventionally adopts a panel type ultra-fine bubble

{ aerator by diffused air. As shown in Fig. 3A and Fig. 3B, the

aerator by diffuged 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 pillow 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



the water to provide very high oxygen transfer efficiency. When 2 3 SEP 2005
2 air supply is stopped, the expanded nenbrane 4 shrinks to di z'brggﬁq he
openi ng of the throughholes 3, and the nenbrane firmy attaches*t®'t base
plate 2 under water pressure, thus preventing the invasion of wastewater

t her ebetween. Since that type of aerator by diffused air is directly fixed
to the bottom section (bottomface) of2the water tank, according to common
practice, inspection and mai ntenance of the aerator by diffused air require
full draining of water (liquid) from the water tank, which results in |ong
period of stop-operation. Particularly in the oxidation ditch process which
has been aiadepippd yoyisreopped | ool expavdgd nienbrane y4 welteinks reat nent

pl ants, the nunber of lines is small in mané cases, thus a single 1line

occupi es G1gHgd she tbenrR§E 19 Ofe thet dhrerghbRARE SapaBft Yhe meMbRaNQt op of a

single line _give Lani f | i,nfl u on th operation_of the al

treat rrentfnlﬁ-l“g‘t){t ?%5&%&@%?&%&’%5&?2% S‘nﬁl,&ﬁb(g Iéé‘%%(%r PES‘S% 5§én¥ﬁﬁ?%venp I on
i's to provieden nxitdal 110y adhdit b ARPa Bdwist d M atnspbyeeyd g, above- descri bed
probl ems "and that” shortens the tinme for maintenance and 1 nspection of the
aerat or by sificesathtaitypet bfisaetdor ny afiffasedtatpdarsatiiapcally £fieedxi dati on -
ditch apparatus. First, the present invention provides an apparatus, an

oxi dat i orredtie podhioa aeas 1BV PR ko £RE)) RF Shewwater dle@imeccording

to common practice, inspection and maintenance of the aerator
by diffused air require full draining of water (liquid) from
the water tank, which results in long period of stop-operation.
. Particularly in the oxidation ditch process which has been
adopted by many small scale sewage (sanitary water) treatment
plants, the number of lines is small in many cases, thus a single
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 is 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



a circulation water flow generator, and a aerator by diffused air nounted
to the bottom section of the circulation water 2 3 SEP 2005 3 channel,
wherein the aerator by diffused air is detachably nounted therngmﬁqmmpnd,
according to the first apparatus, the present invention provides that the
aerator by diffused air has a guide pipe and a hoist. Third, according to
the first apparatus, the present invehtion provides that at | east one

di ffusing unit has been fixed to a base structure, and that each diffusing
unit has a nenbrane having fine throughholes and a flat base plate. Fourth,

the present invention provides an oxidation ditch apparatus, which has a
circul at CORRETer WIREAE | TBS CAPERLATi BY dr-ﬁéwsgén@ﬂaf ots dabeghabh¥ bubbl e

aerator b d%f%y d ai,r nmounted to the bottom section of the circul ati on
wat er ch3yate &% the fine bubble aerator by diffused air is

positioned at distances of 1.5 mor nore, apart fromthe circulation flow
generat or. FF999Rd o RTFW XYY ot hEhe ofiiF Rt .pPRARRLYS  t KBEpPEEERRT | nventi on

i d : i.dat ' t [ Qs ' t] |
ener at ot 1 ikl pPOthbELrBRe L UBratBEHR, AreatSeda gkttt L bdlas e
sane cireylpat sl weteyisthannel . Sixth, the present invention provides an

oxi dation ditch .
Third, 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 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 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
circuiation flow generator and the fine bubble aerator by

diffused air are lpcated 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 air is detachably mounted
thereto and the fine bubble aerator by diffused air is
positioned at distances of i.5 m or more apart from the

circulation flow generator.



apparatus, which has a circul ation water channel, a circulation flow
generator, and a fine bubble aerator by diffused air nounted to the bottom
section of the circulation water channel, wherein the aeratolaggpgmﬁfused
air is detachably nmounted thereto and the fine bubble aerator by diffused
air is positioned at distances of 1.5 mor nore apart fromthe «circulation
fl ow generator. 2 3 SEP 2005 4 Brief Description of the Drawings Fig. 1 is a
perspective view of the configuration of aerator by diffused air and hoi st,
relating to the preferred enbodiment for carrying out the present
invention. Fig. 2 is a plan view of the total configuration of oxidation
di t ch apBRigfuPesoriprtiqn |ofifhe SAravkRg®rator by diffused air. Fig. 4
shows a schematic plan view of one enbodi nent for carrying out the present

i nvention. FiElLg 5lstmaerspeehiyre vigWaol thewotf bgeratiorefodénaher for

ot he St HELESBACHERATEIES LT F CiohA hRe FBub i AR SeoT S OREASRE bubbl e
Pr et or oq PN Ed AN O Pl B o ey Tanster costiictent.
Fig. 2 is aplan view of the total configuration of oxidation
ditch apparatus.
Fig. 3 illustrates the aerator by diffused air.
Fig. 4 shows a schematic plan view of one embodiment for
carrying out the present invention.
Fig. 5 shows a schematic plan view of another embodiment
for carrying out the present 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
(Preférred Embodiment 1)

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

Fig. 1 is a perspective view of the configuration of aerator
by diffused air 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
oxidation 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



The preferred enbodi nents for carrying out the invention arevéigsgé h&gd
below, referring to the drawings. Fig. 1 is a perspective vie )
configuration of aerator by diffused air and hoist, relating to the best
enbodi ment 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 wwth a tank body51 that forns a horizontal
circulation channel, a circulation flow generator (propeller propul sion
unit) 7, and a aerator by diffused air 5 that is |located at the bottom
section of the tank 2 3 SEP 2005 body 1 and that generates ascendi ng bubbl es
in the cibcdy atand tHal gencetadesenstendiingdpdlbbtes in the ciraupahdodnt ype
ultra-fine bubble aerator by dif fused air having a conbi ned structure of

a base plfdt®¥ -2 made of a metal such as stainless steel (SUS) or a synthetic

resin such o] yvi nyl chl ot | PYyC) .and .polyamd PA) , d_a_menbrane 4
made of a rtaa'gl? %%E%P%E%%oéélgfg%ﬁgnélﬁng t%d‘/l pﬂ%ﬁ?ngy#’n%f?ﬁ?bﬁbﬂﬁol es 3
and bei ngued laid to7 bgeahaﬁﬁsehaafrala&fﬁ@-a?»éoﬁab&n_%%) sieiriebickyopf the
aerator by diffused air is located in parallel inside the base structure
13 of red dage plaftearzemsldepef aFmgtal shichsasakeaihhessaseeel (HUSE sheets
of the aerator by diffused airs 5 nounted on the base structure 13 while

keepi ng oF sh&dfthatighgrasiar epeehheds P ReiIBIchiostdd GBYGI orndy diffused

air 5 to p}orl%(al?nai e S(tPrALSC,t uarned 1&?’ “?es“%JI[aege t‘p emaséé eggtg resin such as

| | polyurethane and EPDM, having fine throughholes 3 and being
overlaid on the base plate 2. (Fig.3A,Fig.3B)

Plurality of the aerator by diffused air 5 is located in
parallel inside the base structure 13 of rectangular frame shape.
Fig. 1 illustrates the case of three sheets of the aerator by
diffused airs 5 mounted on the base structure 13 while keeping
a specified gap therebetween. Fixation of each aerator by
diffused air 5 to the base structure 13 assures the strength
thereof, thus assuring the endurance of the aerator by diffused
air against the shock of bring-up and bring-down thereof by the
hoist.

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

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
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.



t hereof, thus assuring the endurance of the aerator by diffused air against
the shock of bring-up and bring-down thereof by the hoist. Eagh p 28l%e
aerator by diffused airs 5 has a connected air pipel4. The air supplied from
the air pipe 14 generates bubbles generated fromthe fine throughholes 3 of
the nenbrane 4. A guide pipe 15 is vertically attached to each side of the
tank body 1. A guide rall may be adoptgd 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 |ocated a hoist 16. A
lifting debii,chapanilythagnes baadchea hitkeowey Becapphni etheazofhashoi st 16.
2 3 SEP 2005 6 A chain 11 that is branched at | ower section thereof is
suspendedUspandds findmtthies hadql Ifhai Four2chpdngt ddchsd astachegdetoi ve

corners of the base structur 3. _.Each of the upper _ends of .the chains 12
o ConnedieSPaF T SEOMDEE S GE Jid Poge SHEICTeran ERETHP A PBARI ne 11,

Thus, the %asssf%ﬁélegwglr 13, 1sScBHH8cg8§”17f{19@aE§ OPQJ ;peg)c@l% @Q@ ghains 12

and the 5%a|ns ging-u ngi Ng- ase structure 13

usi ng thedwi 9t e Hi%rhﬂﬁéii Yaigiging .131rhaad the Bagat gtr¥tudefigsed air
5) is able to ascend and descend bei ng gui ded by the guide pipes 15.
is hung down from the hoist 16 by the chains 12 and the chains

11. By bringing-up and bringing-down the base structure 13
using the hoist 16, the base structure 13 (and the aerator by
diffused air 5) is able to ascend and descend being guided by
the guide pipes 15.

The embodiment for carrying out the present invention adopts
a configuration that the aerator by diffused air 5 is positioned
in the base structure 13. The aerator by diffused air 5 may
be lifted directly by the hoist without using the base
structure.

Since the base structure 13 (and the aerator by diffused
air 5) can be lifted above the water level in the tank body 1
using the hoist 16, inspection and maintenance of the aeratof
by diff.afused air 5 is able to be conducted above the water level,
so there is no need of draining the tank body 1 for inspection
and maintenance. After the inspection and maintenance
completed, the hoist 16 is 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) is 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, a single



The enbodi nent for carrying out the present invention adopts a
configuration that the aerator by diffused air 5 is positioned ji b base
structure 13. The aerator by diffused air 5 may be lifted diregéﬁﬁ &mmthe
hoi st wi thout using the base structure. Since the base structure 13 (and
the aerator by diffused air 5) can be |lifted above the water level in the
tank body 1 wusing the hoist 16, inspe@tion and mai ntenance of the aerator
by diffused air 5 is able to be . conducted above the water level, so there
is no need of draining the tank body 1 for inspection and maintenance.
After the inspection and mai ntenance conpleted, the hoist 16 is operated to
bri ng- dovimoiste (dedbd t et ganttmyect8né dmiayt he deaviggned by mbvd deagthiwmiss) , and
the operation of the ditch apparatus_is_ imediately resunmed. According to
the embodR¥iid ¥RR &2R¥ \PAQY outhERe2bie¥eng tenbEARFERITANG fHPePBESE

structure 13 (aerator by di.ffused_.air__5).1is positioned, (F.Q. ... 1he base
truotur & (R GRS R 2 BoPriedi° RS SR tets BRI, s atA e
tank bodyfor 198K _elif'ﬁiﬁ%', dehbRNtdi bengPRAr BhESbakB thalicease. a
single 2 3 SEP 2005 hoi st (debit or gantry crane) may be designed to nove

| engt hw geitial thy ddref fqumkabboly, ohlg théobasg sbrhcansteraemgtblrebbase
structure to a position of a specific aerator by diffused air that requires

lifting, dHefnged Bimgngrasrapaf dnepeaiden wndh maiategamcgucan b, only

t he base structure (aerator di ffused.air), necessary of ingpection and
naintenaﬂ%&?qghFTﬁP' é%fﬁe oéﬁér aeré%or by &&f%use airs contlgue to
' operate not to stop the operation of the oxidation ditch

apparatus.

(Preferred Embodiments 2)

Fig. 4 shows a schematic plan view of a embodiment for
carrying out the present invention. The reference number 110
designates a circulation water channel in a form of rectangle
with circular short sides to introduce and treat organic
wastewater. The reference number 111 designates a separation
wall to form the circulation water channel. The reference
number 114 designates a straightening wall to sfabilize the
cornei flow in the circular water channel 110. The reference
number 112 is a circulation flow generator that creates
circulation flow of introduced wastewater along the route of
the circulation water channel 110. A propeller propulsion unit
is adopted as the circulation flow generator 112. The reference
number 113 designates a fine bubble aerator by diffused air
mounted to the bottom section of the circulation water channel
110. The fine bubble aerator by diffused air 113 is equipped
with a porous diffusion plate or a porous diffusion pipe that
generates fine bubbles. The fine bubble aerator by diffused

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



brought -up, while other aerator by diffused airs continue to operate not to
stop the operation of the oxidation ditch apparatus. (Preferred Enbodi nents
2) Fig. 4 shows a schenatic plan view of a enbodinent for carr)\isid 2806 the
present invention. The reference nunber 110 designates a circulation water
channel in a formof rectangle wth circular short sides to introduce and
treat organic wastewater. The referenge nunber 111 designates a separation
wall to formthe circulation 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
gener at orcirmatlatrisat €dowgeneratoonl ¥2 owThie valuedut éd Swastasvdeeidaliong t he

route of the circulation water channel 110. A_%opel | er propul sion unit is
adopt ed £ ttHhe hatis 25 orPe | SPYEiBeatdrdagorihpd 1afeFence nunber 113

designates a fi bubbl e.aerator, by diffused air. _munted t.h tom
section of the g;qqi)tt#r?lgt ?6%3\,@?@?1%% fﬁ% OP%JYO. l‘?ﬁgsfelﬁn‘éfﬁu{) éanz;%e?g or by
diffused g i oh SAEW U EdYr & POTH4S 14Gddred G Bl 218wORrB8aPEEOUS

di f f usi orf“alﬁurcﬁjei]atgthlac?“ genegétjﬂees tine bubbles. The fine bubble aerator by

di ffused ciaddulldtdi ot watsdd icdreathedt, Wikhout hlastigey cdirsieancerf Looatbé 2 3 SEP

2005 circulation flow generator 112. The value of 1.5 mwas decided on the
basi s of ithéhexgame greasof esigrdwWat i E10WBoth thgesane atigsbrbanaedidor by

diffused weilierrel%ﬁeaggrct:lpfation flow flows in straight direction with the
aid of the separation wall 111. By arranging thevfine bubble
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
efficiency.

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
invenﬁion, 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 redtangle with circular short sides. The
reference numbers 121a and 121b designate separation walls that
divide the width direction of the tank to four segments.

Also in this 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 in the same circulation flow area

where the circulation flow flows in the straight direction. As



circulation flow generator 112 are located in a flow area of circulation
wat er channel, w thout having corner, or located in the sane area of
circulation flow (in the sane water channel) where the circul al3&FP 2005w
flows in straight direction with the aid of the separation wall 111. By
arranging the fine bubble aerator by diffused air 113 and the circulation
flow generator 112 in a enbodi nent degcri bed above, the distribution
density of ascendi ng bubbl es becones | ess, and the bubble growth is
suppressed, thus providing higher oxygen dissolving efficiency. Fig. 5
shows a schematic plan view of another enbodinent for carrying out the
present ianwersuldn. sHorilamparith etladicgse taf thigsade thafdystaibotiod Fig. 4,
the sane reference nunber as in Fig. 5 is given, and no description

t her ef or densgitierwthascenditpribiles meow%rﬂndoih@aﬁwm @ht the

resent ntion, a hair rcu on.wat er channel dded to a
Pank 1n PBRIRS oF HEREeRtReds Gre Byt B E it R vesnat s Fa e hape of
rectangl e Au téle?ﬂéf“' ar short sides. The reference nunbers 12l1a and 121b

designate separation walls that divide the width direction of the tank to

four segment sNeMtSO the tddscrigseion his fgiebubl thaeres@rtdyosi ffused air
113 is positioned at downstream side of the circulation flow generator 112
at di st arg@erdments m%ﬂm@i%cﬁ%ﬂuﬁt%@qﬁh@OMI@fa'eh%ltf)ineby di f fused

o LI Sl o aon L an gen L 132 e geatedn e sare
directi Orépp%%:atus having the same configuration with that of Flg.4 was
adopted to conduct the experiments for determining the relation
between the relative positioning of the circulation flow
generator 112 and the fine bubble aerator by diffused air 13
and the oxygen dissolving efficiency. 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
speci;lly 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 m in 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 straight 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



2 3 SEP 2005 9 a result, simlar with the case of Fig. 4, the distribution
density of ascendi ng bubbl es becones | ess and the growth of bi/]?gt\éi 'ljs
suppressed, thus attaining higher oxygen dissolving efficiency Qﬂ, t he
description is given on the results of experinents to determ ne adequate
positioning of the fine bubble aerator by diffused air 113. An oxidation
ditch apparatus having the sane confiiguration with that of Fig.4 was
adopted to conduct the experinments 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 the oxygen dissolving efficiency. The
adopt ed appdatddrto didtdrmixpar thel sdhaso bved r cxiy g¢h onomaertrabsanel havi ng
1.5 m in width, about 45 min total length, and 1.8 min water depth. The
ci rcul at iEased o tharseraguired ¥alyas ofl digsplaed oxYUeR CORCORETALtiONannel was
a propul si.on unit _.equi pped with | arge__di ameter propeller, The fine bubble
nerator BPIPFRREdd GIYOePatAnster GGiitens (KImkas JPEeEUEPPYrd on
upper face wth; peghal | Lyju : i i ne

t hr oughhol es, ?H%g §|?ﬁﬁfﬁgﬁgﬁ%§?§Fﬁﬁgﬂﬁfﬁéfﬁﬁﬁgfﬁé t here réﬁ?%§ﬂ3h£

rot ati onadiguieed tife tad ue FUltalel ofelthow grpgeat brandtdrvwesesdiosént to
establish the average fl ow speed of about 0.3 min the circulation flow
that was (dranedhpwsthdden doczeiase When dhecheghelon Piete fdmeabubhle| ow

enerator 112 was fixe
9 aerator'%y dﬁf%used ailr 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 if the fine bubble aerator by
diffused air is positioned in a straight flow area opposite to
the straight 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 vé;slues 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 air is necessarily
positioned at 1.5 m or longer distance from the circulation flow
generator. By positioning the fine bubble aerator by diffused
air at 1.5 m or longer distance from the circulation flow

generator, high KLa values are stable attained.



in a flow area where the circulation flows near the corner outlet flows in
the straight direction. The fine bubble aerator by diffused ai IFZ ]SJEE 19055
noved to vary the distance between the circulation flow genera gr 12™and
the fine bubble aerator by diffused air 113 during aeration. A dissolved
oxygen nmeter was 2 3 SEP 2005 10 applied to determ ne the di ssol ved oxygen
concentration. Based on thus acquiredjval ues of dissolved oxygen
concentration, the overall oxygen transfer coefficient (KLa) was

determ ned. Fig. 6 shows the experinental results. According to the figure,
the value of the overall oxygen transfer coefficient (KLa) shows sudden

i ncrease when the position of the fine bubble aerator by diffused air
beconmes distant fromthe circulation flow generator. Then, the val ues of
KLa reach al nbstdesshsibatt abodes| thirepresen tigreaniel aePresid deseusefudl at i on

fIOM/genggﬁﬁgg and the,fuaﬁ%b bbl e aerator by diffused air exceeds 1.5 m
thus forShaRFES rSBWa e IRTEHi gh KLa val ues are stable attained. The

area to gi ve1§ngi chi gheklanyabiieataBhi BGY L0aBrARRS ¥G ¥1eEhasn Lo COr ner

section. I ne e aerator by used I'S positioned in a

strai ght {fd ewoagha -appasdt-eddwn vyha 1561$t ghihd hevatbeawaarrerdded gigcul ation
fl ow generator is |ocated, both areas are connected by a corner section,

(or an aragm behdirqights- 15 abave | Ungevatiest bercel bevemehnt Aestateubfit i on
fl ow generator and the fine bubble aerator. by diffused air), thghxglues of

KLa hol d RFSTIF &feWatafoldiFaaie Ribsiiditid b dmdde water tank.

there is 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
maintenance, 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
operaiion of the oxidation ditch apparatus.

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



becone sonewhat |ower than those in the above-described case. The shaded
zone in Fig. 6 indicates the corner section. The above-descri be

experinmental results show that the positioning of the fine bubb %Sa%2@§or
by diffused air very close to the circulation flow generator is not
preferable, and that the fine bubble aerator by diffused air is necessarily
positioned at 1. 5 mor |longer distand® fromthe circulation flow

generator. By positioning the fine bubble aerator by diffused air at 1.5 m
or longer distance fromthe circulation flow generator, high KLa values are
stable attained. 2 3 SEP 2005 11 As descri bed above, the present invention
provi des wassfewateyf foceatmembacostd below. (1) Wth 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 is no
need of draining the water tank during inspection and maintenance. As a
result, the tinme for draining fromand refilling water to the tank is

el imnated, and the operation can be resunmed inmediately after conpleted
the inspection and nmaintenance, which shortens the period of stop-operation
of the oxidation ditch apparatus. (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 nmai ntenance i s brought-up, while other aerator

di ffused airs continue operation,. thus the inspection and mai ntenance can be
"given without stopping operation of the oxidation ditch apparatus. (3)

Fi xation of the aerator by diffused air to the base structure Zegs%prm 5 the
strength thereof, thus assuring the endurance of the aerator by use

air against the shock of bring-up and -d8wn thereof by the hoist.
Furthernore, according to the present invention, the circulation flow
generator and the fine bubble aerator by diffused air are |ocated at
adequate positions, thus allow ng attaining high oxygen dissol ving
efficiency. At ye€stildimddeis power consunption of the aerator decreases to
reduce the 2 3 SEP 2005 12 wastewater treatment cost. Z 3 SEP 2005 13 What
is clainmed is: 1. An oxidation ditch apparatus conprising a tank body, a
circulation water channel formed horizontally in the tank body,

circul ation nat er A owcigbaieian cﬂltfﬁha@@ﬁaﬁ@ﬂsbyoﬂpﬂﬁééa i ?an}h&ﬂﬁYeod %0 a

bottom section of the circul ati on water channel &&F&chlxglcg gi\fn ce to
detach the #drsroratphpen HétGFf‘?WtFlaifPr'“ﬁﬁé’rogwoé’ttq &0

Shf:uﬁgggaug tl&%ﬁﬁ%&lon waterb?fgﬁsggﬁg¥a andagthS&nb§a8 £¢l,kkysing

moufited to a bottom section of the circulation water channel,
and a detaching device to detach the aerator by the diffused
air, wherein at least one piece of diffusing unit is fixed

to a base structure, and wherein each diffusing unit has a

membrane having fine throughholes and a flat base plate.

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

a hoist to lift the aerator by the diffused air.

:3. _ An oxidation ditch apparatus comprising a circulation
water channel, a:circulation flow genexrator, 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. air is positioned at distances.of 1.5 m or more apart

from the circulation flow generator.



nmenbr ane having fine throughholes and a flat base plate. 2. The oxidation
ditch apparatus according to claim1, wherein the aerator

by the diffused

air has a guide pipe and a hoist to lift the aerator by the diffqgegtpazﬂﬂs.
3. ;An oxidation ditch apparatus conprising a circulation water channel’,” a

circulation flow generator, and a fine bt}llbdlgl e aerator by diffused air
mounted to a bottom section of the <circ ti on water channel, wherein the
fine bubble aerator by diffused air is positioned at distances of 1.5 mor
nore apart fromthe circulation flow generator. 23 SEP 2005 14 4. The

oxi dation ditch apparatus according to claim3, wherein both the circulation
fl ow generatdr and The ¢xqéabiphl éltekrapprratus RCEIFFiedQiglade. J.ocat ed
in the sane cjirculation water channel. 5.. An oxidation ditch appar.atus

conpri si ng a” &% il A9 0h thfef LFCthahhet f19Wc38ReAaEGHARA BRE deRerliRRLe and a

fi bubbl diff d_ai ted, t bat t ti f.th
Ci T oul ati G aat b A P FURB AP AT ABSoRPGEFriti Eh SHbar G fri el
h the aerator by the diffused air and wherein the

det achi ng deyice-tondg
fine bubble aet’?%?or %y;l?%'e diffused air is positioned at distances of 1.5 m

or nore apart fromthe circulation flow generator.

5.  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 oxidatidn ditch

apparatus  has a detaching device to detach the aerator bythé
diffused air and wherein the fine‘bubble aerator by the diffused air is

positioned at distances of 1.5 m or more apart from the

circulation flow generator.



