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I 1. Modeling of Activated Sludge Process

v |AWQ activated sludge model No.1
v Secondary settler modeling
v Integrated modeling

v Benchmark study model (predenitrification process)
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. 1.1 Outline of Activated Sludge Process
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® Bioreactor modeling
“ TAWQ (International Association on Water Quality)
Activated sludge model No.1 (1987, Henze et al.)

1.2 Modeling

B Secondary settler modeling
" Solid flux theory (1986, Vitasovic)
and double exponential velocity theory (1991, Takacs)

¥ |ntegrated modeling (predenitrification process)
% COST682 Working group : Benchmark study model
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¥ 13 components
® Microorganisms (X, Xga)
“ Carbonaceous compounds (S,, S, X,, Xg, Xp)
“ Nitrogenous compounds (S0, Sy Sy Xnp)
“ Auxiliary states (S, S, )

1.31AWQ ASM No.1 (1)

B 8reactions
“ Oxidation of organic carbon, Nitrification, Denitrification, etc.

® Basic structure (mass balance) 9C: _ €uCin = Qo |
dt V ’

POSTECH, Dept. pf Chem. Eng. Process Systems Engineering Lab.




1.41AWQ ASM No.1 (2)
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1.51AWQ ASM No.1 (3)

¥ |mportant equations
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B Solid flux theory

J=J+d,, J =Xy, +X v,

(bulk movement + gravity settling)

® Double exponential-velocity
theory

_ _th;' _ _rpX;' ( ' )
V= Vg€ Vo€ O<v, <v,

Vo

1.6 Modeling of Secondary Settler
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Qi X1 = QiXe

1.7 General Settler Mode

Bulk Gravity
movement ) & settling
| 1 |
& T | Js,1=min(Vsl1X1 , Vs2X2)
Jup,2=QiX2 / Ac
i J5,1=Vs1X1 if X2<Xt
| > | Limitin

+
Jup,3=QiX3 / Ac T

Jup,6=QiX6 / Ac T

= ¢ Js,2=min(Vs2X2 , Vs3X3)

g solid
flux

& l J5,5=Vs5XS5 if X5<Xt

Feed layer

(Qi+Qr)Xin / Ac

Jdn,6=QrX6 / Ac

Jdn,7=QrX7 / Ac

Jdn,9=QrX9 / Ac

Js,6=min(Vs6X6 , Vs7X7)

Js,7=min(Vs7X7 , Vs8X8)

Js,9=min(Vs9X9 , Vs10X10)
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1.8 Integrated M odeling

B Combination of reactor and settler

(fraction equality)

¥ Predenitrification process

% Advanced wastewater treatment process (nitrogen removal)
“ The most economic nitrogen removal process (1991, Henze)
“ Benchmark study model (COST 682 & 624 Group)
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1.9 Benchmark Study M odel
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1.10 S mulation Results
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