1 BSTRACTI

In developing design support software and operation
support software for advanced wastewater treatment
plants, JFE Engineering uses the *“Activated Sludge
Model” advocated by International Water Association
(IWA). As examples of development, this report describes
model construction and verifcation for design support
of oxidation ditch (OD) facilities and model construc-
tion for operation support of an advanced treatment pro-
cess with a microbiol carrier, together with an example
of practical application.

1. Introduction

3EWAGEIWASTEWATERT TREATMENTI PLANTST GENERALLYD PERD
FORML BIOLOGICALL TREATMENTC USINGI MICROORGANISMSI CALLEDI
ACTIVATEDC SLUDGEII ¥ CTIVATEDI SLUDGE! CONTAINSC DIVERSEI
MICROORGANISMSI WHICHI FORMI AT COMPLEXTECOLOGICALI SYSC
TEMI INVOLVINGIREPRODUCTIONII DEATHII ANDI PREDATIONII #0ONC
SEQUENTLYI] MICROORGANISMI TREATMENTI PERFORMANCET NATUD
RALLYICHANGESIWITHITHEICHANGEZINITHELOPERATINGICONDITIONI
OFI THED PLANTII BUTI ALSOI WITHI ONEL INI INmUENT QUALITYI BT
SITESI WHERET PLANTI DESIGNI ANDI OPERATIONI CONTROLL ARET PERD
FORMEDIITIHADIBEENICONSIDEREDIDIF I CULTITOZADAPTISIMULAL
TIONITECHNOLOGIESITOISEWAGEIWASTEWATERTTREATMENTIPLANTSII
ANDCUNTILINOWIZSIMULATIONITECHNOLOGIESIHAVEINOTIREACHEDL
PRACTICALIAPPLICATION

JNIOODOIT)NTERNATIONALL 77 ATERT X SSOCIATIONID) 7 ¥ [ PROL
POSEDIANI ¥ CTIVATEDI 3LUDGEL — ODELI WITHI THE[ AIML OF( CREL
ATINGI AT WORLD] STANDARDI FORT NUMERICALL MODELS! OF ACTIC
VATEDISLUDGELSYSTEMSITANDI INIOODOIITHED) 7 ¥ TANNOUNCED!
1 CTIVATED] 3LUDGE! —ODELl - OTOI WHICH ISI AT MODEL! FOR!

REMOVALIOFL - [ANDIOCASINUTRIENTCIIITTHADIBECOMEINECESSARY!
TOIESTABLISHI ATRATIONALIMETHODITOI COPEI WITHITHET INCREAST
INGI COMPLEXITYI OF] PROCESSESI ANDI INCREASEDI NUMBER] OF]
OPERATIONALT CONTROLT FACTORS] ACCOMPANY INGL THEL ADOPTION!
OFI ADVANCEDITREATMENTITECHNOLOGIEST , ARGEIEXPECTATIONS]
WEREIPLACEDIONITHEL ¥ CTIVATEDI3LUDGEL — ODELIASIAITECHNOLL
OGYIWHICHIRESPONDSITOITHESEINEEDSI

*&% %NGINEERINGI BEGANI RESEARCHI ONI PRACTICALI APPLIT
CATIONL OF THEL ¥ CTIVATEDI 3LUDGET —ODELT INI 000D ANDI HAST
DEVELOPEDI DESIGNI SUPPORTL SOFTWARED ANDI OPERATIONT SUPL
PORTISOFTWAREIWHICHIUSELTHEL ¥ CTIVATEDI3LUDGE[ — ODELII B T
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2. Construction of Process Model
for OD Facilities:
Development of Design Support Software

¥ SCPARTIOFI ATPROJECTL CALLEDI h*QINTI 2ESEARCHI ONI ORACT
TICALL SSEI —ETHODS! FOR ¥ CTIVATED] 3LUDGE[ — ODELVI WITHI
*APANI S3EWAGEL "70RKSI ¥ GENCY! INI PROGRESS] SINCEL 0OCOM
*&%01 %NGINEERINGI HASI BEENI ENGAGED! INI THE DEVELOPMENTI
OF[ DESIGNZ SUPPORTI SOFTWAREI FORI THEL / S5 METHODI] WHICH!
HASTAISUBSTANTIALIRECORDIOFIUSENINISMALLOSCALEIWASTEWATERT
TREATMENTL FACILITIESTI 4HIS CHAPTERT DESCRIBESL THE! METHOD!
OFI CONSTRUCTINGIATMODELIFORITHEL BIOLOGICALIREACTIONISECT
TIONIANDZSEDIMENTATIONISECTIONZOFL/ SIFACILITIESIINI*APANI
AIMETHODI OFJREPRESENTINGI AERATIONI EQUIPMENT OF1 DIFFERD
ENTCTYPESITANDITHEIRESULTSIOFISIMULATIONSI BASEDI ONIWATER!
QUALITYCDATAIOBTAINEDIFROMIACTUALLTREATMENTICENTERSI

2.1 Composition of Constructed Model
2.1.1 Composition of model

T CTIVATEDI 3LUDGEL —ODEL! - 0T1ODIOIMPROVED! - OII0
WASIUSEDII4HEICOMPOSITIONIOFITHEISIMULATIONIMODELICONE
SISTEDI OFJ Al BIOLOGICALIREACTIONITANKII WHICHI WASI DIVIDED!
INTOIMULTIPLEISTAGESIBASEDIONIATREPORTIBY( — I'YATATETIALTI™]
ANDJAISECONDARYICLARI I ERIIWHICHIWASIDIVIDEDIINTOJAIREACT
TIONIZONE[ANDISEDIMENTATIONIZONE!

#ONCRETELYI] AST SHOWNI IND Fig. 100 THED REACTIONI TANKL
FORMSIANIENDLESSI WATERICHANNELI DIVIDEDIINTOI OIASSUMED!
PERFECTI MIXINGL TANKSII INI WHICHL AT MIXEDI LIQUORT OFT ACTIT
VATEDISLUDGEIISICIRCULATEDIATIAISPECI FEDIMOWIRATEI)NI&IGT
OMTHED INmUENTISECTIONI (D)X EFmUENTC SECTION](8)1 ANDIAERAT
TORISECTIONSI(2)T(7 I AREIARRANGEDICORRESPONDINGITHEISTRUCT
TUREIOF] ANIACTUALIFACILITYZIANDITHEIRICAPACITIEST AREL SETI AT
SMALLERIVALUESITHANITHOSELOFITHEIOTHERISECTIONSI(®n(B )t

2.1.2 Expression of oxygen supply
in aeration equipment

¥ ST AERATIONT EQUIPMENTLD AT VERTICALL SHAFTOINASH
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TEMPERATURELL ¥ STATRESULTIN THEREL MAYI BEL CASES! INI WHICHI
TREATMENTIPERFORMANCEIDETERIORATESIANDI TIMETISIREQUIRED]
FORJRECOVERYI#ONSIDERINGI THISITANI — , 331 CONCENTRATIONZ
OFI0I0DOIMGOIIORTHIGHERIWASIJUDGEDINECESSARYII
*"ASEDIONITHEIRESULTSI DESCRIBEDI ABOVEII THE] PLANTI WAST
OPERATEDIWITHITHEL — , 331CONCENTRATIONISETIATIOIOOOIMGLIT
INI SUMMERI ANDI O00COIMGIID IND WINTERI ¥ST SHOWNE INI
Fig. 1200THEIEFMUENTI - CCONCENTRATIONIDIDINOTIEXCEEDITHEL
TARGETIVALUEZATIANYITIMEIDURINGLTHEISTUDYIPERIODI

3.5 Summary

1T MODELWASI CONSTRUCTEDL FORITHEZ PURPOSEL OFC DEVELL
OPINGISIMULATIONI SOFTWAREIAST ANIOPERATIONI SUPPORTI SYSI
TEMIFORTADVANCEDIWASTEWATERITREATMENTIPLANTSIIMICROBIOLI
CARRIERLTYPEIANAEROBICIANOXICIOXICIPROCESSIC4HELSIMULAL
TIONIMODELIWASICONSTRUCTEDIBASEDIONISTUDYIDATAIFROMIAN
ACTUALITREATMENTIPLANTIZWITHISPECIALJATTENTIONITOITHELOXY
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