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 Answer all questions. 

 Missing data, if any, may be assumed suitably. 
 

1A. Derive the following: 

(i) An expression for particle settling velocity for type 1 settling. 

(ii)  Iwasaki equation for filtration.  

(4+3=7 marks) 

1B. Explain the following: 

(i) Mechanisms of coagulation and flocculation with suitable example. 

(ii) Working of spiral wound membrane with a neat sketch. 

(6+5=11 

marks) 

1C. List any 4 applications of ion exchange resins.   (2 marks) 

2A. The effluent from leather tanning industry has the following characteristics: 

COD: 175 kg; BOD: 69 kg; Suspended solids: 125 kg; Cr
3+

: 6 kg; S
2-

: 6 kg. 

How will you design an effluent treatment plant to treat the above mentioned 

wastewater? 

 

 

 

(10 marks) 

2B. What are the major problems encountered in ASP systems? (4 marks) 

2C. Estimate the dispersion number D/uL for a small tertiary pond for 2.2 days 

theoretical detention time for which the tracer test results are given below for a 

period of 9 hrs. 

Time 

(hr) 

1 2 3 4 5 6 7 8 9 

Conc 

(mg/l) 

43 43.5 45 46.5 48 51 47 46 45.4 

Use both variance method and peak time technique. 

(6 marks) 

3A. Explain Anaerobic Contact process and UASB with a neat flow diagram? (6 marks) 

 

3B. Design a biodisc (Rotating biological contactor) for 600 persons to remove 90% 

of the BOD of 170 mg/l at the rate of 160 lpcd.Assume loading rate as 10 gm 

/m
3
.day and volume of the tank as 40 m

3
. Make the necessary check for the 

efficiency using Ka as 2.3. 

 

 

 

(10 marks) 

3C. Show with a flow diagram the combined process of secondary treatment with 

contact filtration, carbon adsorption and reverse osmosis 

 

(4 marks) 

4A. A municipal wastewater having a BOD of 250 g/m
3
 is to be treated by a two 

stage trickling filter.The desired effluent quality is 25 g/m
3
 of BOD. If both of 

the filter depth are to be 1.83 m and the recirculation ratio is 2:1.Find the 

required trickling filter diameter. Data are given below:  

Flow rate = 7570 m
3
/day, Wastewater temperature = 20°C and E1= E2 

 

 

 

 

(8 marks) 

MANIPAL UNIVERSITY 

Second Semester M.Tech.(Chemical Engineering) 

 END SEMESTER EXAMINATION – MAY 2017 

SUBJECT: INDUSTRIAL WASTEWATER ENGINEERING (CHE 5235) 

 



  

 

 

 

 

 

 

4B. A conventional activated sludge process plant is in operation with a θc of 10 

days. Reactor volume = 8000 m
3
, MLSS = 3000 mg/l. 

Determine 

(i)Sludge production rate  

(ii)Sludge wastage flow rate when wasting from the reactor 

(iii)Sludge wastage flow rate when wasting from the recycle line. 

Assume concentration of suspended solids in the recycle line as 10000 mg/l 

 

 

 

 

 

 

(6 marks) 

4C. Explain stabilization pond as a low cost treatment system. List their merits and 

drawbacks of the system. 

 

(6 marks) 

5. Write short notes on: 

        

(i) Reverse osmosis 

(ii) Electro-dialysis 

(iii) Concept of zero liquid discharge  

(iv) Mechanism of photo-catalysis with a neat sketch 

(v) Adsorption mechanisms with a pictorial representation 

 

 

 

 

 

 

(5*4= 

20 marks) 

 


