Parameter Definition \ Units
Biomass and substrate components
XH Concentration of heterotrophic bacteria gCOD m?
Xa Concentration of ammonium-oxidizing bacteria (AOB) gCOD m?
XN Concentration of nitrite-oxidizing bacteria (NOB) gCOD m?
Xi Concentration of inert solids gTSm?
So Concentration of dissolved oxygen g0, m3
SN Concentration of nitrite gN m3
Sa Concentration of ammonium gN m?
Sc Concentration of soluble, readily biodegradable organics gCOD m?
Kinetic and stoichiometric coefficients
UHmax Maximum growth rate of heterotrophs d?
bu Aerobic endogenous respiration rate constant for heterotrophs d?
Ko Affinity constant for oxygen of heterotrophs g0, m3
Kc Affinity constant for organics of heterotrophs gCOD m?
Yh Yield coefficient for heterotrophs growing aerobically gCODxn g*CODsc
MAmax Maximum growth rate of AOB d?
ba Aerobic endogenous respiration rate constant for AOB dt
Koa Affinity constant for oxygen of AOB gO; m*®
Ka Affinity constant for ammonium of AOB gN m3
Ya Yield coefficient for AOB gCODxa g*NH4-N
HNmax Maximum growth rate of NOB dt
bn Aerobic endogenous respiration rate constant for NOB d?
Kon Affinity constant for oxygen of NOB gO; m*®
Kn Affinity constant for NO,” of NOB gN m3
Yn Yield coefficient for NOB gCODxn g*NO2-N
fxi Fraction live biomass being convert to inert material during
endogenous respiration
inx Nitrogen content in biomass gNH4-N g'COD

Physical parameters

Dw o Diffusion coefficient of oxygen in water m2 st
Dw N Diffusion coefficient of nitrite in water m? st
Dw A Diffusion coefficient of ammonium in water m? st
Dw ¢ Diffusion coefficient of organic carbon in water m2 st
De Effective diffusion coefficient, i.e. diffusion coefficient in biofilm m2 st
fvs Fraction of the total solids that is live, active bacteria

Xn Fraction of the live bacteria that is aerobic heterotrophs

Xa Fraction of the live bacteria that is AOB

XN Fraction of the live bacteria that is NOB

So,bulk Concentration dissolved oxygen in bulk liquid g0, m3
SN bulk Concentration nitrite in bulk liquid gN m?3
Sabulk Concentration ammonium in bulk liquid gN m?




Sc bulk Concentration organic carbon in bulk liquid gCOD m?
L Biofilm thickness m

Ax Thickness of layer in biofilm m

Xts Biofilm density gTSm?3
dsL Bulk liquid-biofilm diffusion boundary layer thickness M




