
 
 
                                                           Home work No. 2 

 
1.  A completely mixed activated sludge system is operated at a solids retention time 
Өc of 12 days. The influent soluble BOD5 is 150 mg/L. Determine the safety 
factor of the system. The biomass growth constants in the system are:  

                Y= 0.50 
5mgBOD

mgMLVSS , sK = 40 mgBOD5/L, dk = 0.06 d-1, k = 4 d-1,  

( Note: k = 
Y

mµ ) 

2. A completely mixed activated sludge system has a reactor Volume of 1500 
m3 with biomass concentration of 4000 mg MLVSS/L. The operator wastes 
50 m3/d of sludge that has a concentration Xr of  11000 mg VSS/L. What is 
the solids detention time (Өc).  

 
3. The oxygen requirements for an activated sludge aerobic treatment is  2000 

KgO2/d. Calculate the air flow requirements in dmair /3  given: 
*  ρair =   1.2 Kg/m3 ,  Oxygen transfer efficiency= 10%, Oxygen % in the air =  
23.2%. 

                  If pure oxygen is to be used, what is the oxygen flow required?  
 

4. For problem 2, calculate the daily sludge production (Px) in KgVSS/d. 
Calculate the treatment efficiency if the influent wastewater flow is 8500 

m3/d. The observed yield factor is 0.5 
5mgBOD

mgVSS , So = 150 mgBOD5/L.  

 
5. For problem 2, what can the operator of the treatment system do to increase 

the concentration of biomass from 4000 to 4200 mgMLVSS/L in the 
biological reactor? 

      [Hent, you may use the following relation to help you answer this problem:  

rw
c XQ

VX
=θ ].  

  
6. A  CMFR is to be designed for organic matter removal only (one sludge). 

The following data is given: 

Y= 0.60 
5mgBOD

mgMLVSS , sK = 50 mgBOD5/L, dk = 0.03 d-1, mµ  = 2.7 d-1, So = 250 

mgBOD5/L, S = 12 mgBOD5/L, X= 4000 mg MLSS/L, Xr = 12500 mg MLVSS/L, 
Qo = 30000 m3/d,  
 
Determine the following :  
a. The sludge age  (Өc), and the reactor volume (V). 
b. Sludge wasteage (Px  and Qw). 
c. Recycle flow rate (Qr), and oxygen requirements (Ro). 
d. Sludge volume index (SVI). According to the calculated SVI value , will the 

final clarifier efficiency be accepted? Why?. 
 

The Islamic University of Gaza                                                         Civil Engineering Department           
   Advanced sanitary Engineering                                                             Instructor :Dr.Fahid Rabah.       
            ( ECIV 5324)                                                                              First Semester(2007-2008)  
                           

 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 
7. If  a PFR reactor is to be used instead of the CMFR in problem 6, determine 

the following: 
a. The sludge age  (Өc). [ Hent: use a SF=2.1 at least]. 
b. The Hydraulic detention time (Ө). 
c. Compare between the two systems (i.e the CMFR and PFR) in terms of  Ө and 

Өc needed for both reactors in this design problem. 
 

8. For the system in problem 6, design the final settling tank. Assume the values 
of O/F and other design parameters [ SL and WL] according to the values 
given to you in the lecture notes. 

 
 

9.  A suspended growth batch reactor is to be used for organic matter removal. 
Given the following data: 

      mµ = 2.1 d-1, Y= 0.76
mgCOD

mgMLVSS , sK = 50 mgCOD/L, X = 2200 mg MLVSS/L. 

      What is the reaction time (t) needed to reduce the BOD5 concentration from So =     
       350 mgBOD5/L,   to S = 17 mgBOD5/L. 
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