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3.2.4.2 Biological reactor volume 

In the previous section it was established that in a steady state activated sludge system a 

sludge mass will develop that is compatible with the daily applied COD load. When the sludge 

mass of the system is known, the reactor volume can be calculated after defining the sludge 

concentration (Xv or Xt) that is to be maintained: 

 

Vr = (MXv)/Xv  

 = [(1 - fns - fnp)·(1 + f·bh·Rs)·Cr + fnp·Rs/fcv]·Qi·Sti/Xv (3.55) 

 

The volume per unit mass daily applied COD can be expressed as: 

 

vr = Vr/(QiּSti) = mXv/Xv  

 = [(1 - fns - fnp)ּ(1 + fּbhּRs)ּCr + fnpּRs/fcv]/Xv   (3.56) 

 

Fig. 3.9 shows the biological reactor volume per unit mass daily applied COD as a 

function of the sludge age for different sludge concentrations for typical values of both raw 

and settled sewage. Equation (3.56) shows that the volume per unit mass daily applied COD 

depends on the following factors: 

 

- Sludge concentration; 

- Sludge age; 

- Composition of organic material (fns and fnp); 

- Temperature (influences bh). 
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Figure 3.9  Volume of the biological reactor of an activated sludge system per unit mass 

daily applied COD as a function of the sludge age for different sludge 

concentrations for raw (a) and settled (b) sewage 
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In the case of municipal sewage it is possible to calculate the volume per capita, if the 

COD contribution per inhabitant is known: 

 

Vinh = Shּvr  (3.57) 
 

Where: 
 

Vinh = required reactor volume per inhabitant  

Sh = daily COD contribution per inhabitant 

 


