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Rate of substrate utilization: 
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Making a microorganism mass balance for a completely mixed flow reactor 

with recycle: 
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At steady-state, and for Xin=0, substituting rg from Eq 2 in Eq3; 
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Substituting rsu from Eq1; 
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From definiton of SRT; 
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 Dependence of SNO3Neff on  
Internal Recirculation (IR) 
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Derivation of Dependence of SNO3Neff on Internal Recirculation (IR) 
 

ininin NNOTKNTN 3  

Assume NO3Nin  = 0 

TKN nitrogen to be oxidized = ))(1()( ,,, DNOAENOWASorgNeffin SSIRRXTKNTN   
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Assume optimized anoxic volume and SNO,D=0 
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Nitrate to be denitrifed = Q(R+IR)*NO3Neff 
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SRT = 3.4 d @ 15oC 

        = 5.55 d @ 10oC 

ensures sufficient nitrifies 

ATV in a Nutshell 
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1 ER = Endogeneous respiration term 
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Calculate X from SVI 

Choose VD/VT 

LoadCC BODOUOUR 

 

Let DNcap = DNpot 

DNpot calc’s  

a = 1 for Simult DN –0.235 
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Choose SVI=(50-200) 

R = 0.75, tth = 2.5 h 
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WASN = 0.04 BOD0 

If SRT< 10 

WASN = 0.05 BOD0 



S & X Mass Balances in Pre-DN 

QIR, SNO,AE, Xeff 
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A. Calculating Aerobic Sludge Age (SRTa) 
 

Writing in terms of ASM Model Notations 
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A. Biological Sludge Production (Px,bio) 
 

Effluent BOD Concentrations, S: 
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20

20,, )07.1(  T

HTH   

)1(1

)(

1

)(

,,

0

,

,

0

,

aTA

X

A

aTH

a

THdH

aTH

Hbiox
SRTb

NO
QY

SRTb

SSSRT
bfQY

SRTb

SS
QYP












  

 

 

 

NOX = Oxidized TKN = TKNin - TKNeff – 0.12(Px,bio/Q) 

 

PX,H PX-particulates 

formed from decay 

of heterotrophs 
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Total NO3N recirculated is denitrified.  

Required NO3N removal = Q(R+IR).NO3Neff 

 

Assume a retention time for anoxic tank, tR,DN 
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