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QI:- Calculate the flow in each pipe in the system shown in fig. (l) (use

two trail only and take c=100). G.
''-'7'6 21../ U r

(.
CJ Y

(25 mark)

Q2:- A/ Explain the purposes ofthe following processes:

l- Preaeration.

2- Grit chamber.

3- Primary treatment.

4- Secondary treatment. ( 10 mark) r' L

B/ The BOD: of waste water is 190 mg/l and discharged to a stream at an

average temperature of30"C. What fraction ofthe BOD would be exerted

in 5 day? How long would be required for the same degree of
stabilization if temperature were lO"C? k1 0.25/day 6L 76i.

( l5 mark)

Q3:- A./ Design rectangular primary sedimentation tank to remove 300% of
BOD from total an equivalent load for each of BOD and SS = 700 Kg/
day when the maximum expected flow is 8000 mr/day in a detention time
of2.5 hr (L:W:3:l). Then estimate:



l- The sludge quantity that removed in this tank d-t- an efficiency of
90% by using chemical coagulants which also produce 80 mg/l of
metallic hydroxide in sludge ( moisture content of sludge (m.c) :
90%).

2- The effluent concentration ofBOD and SS.

(l5Mark)

B/ State and draw the schematic for the types of biological treatment
systenband give examples for each one.

( l0 mark)

Q4:/ Waste water with flow of 15000 m3/day and BOD of 180 mg/l is
feated in an activated sludge process to yield effluent BOD of 25 mg/l
and SS 30 mg/l in a residence time of l0 days with recirculated rate of
0.3 and hydraulic retention time of8 hr.( 5 0.65, fu =0.05).

Estimate:-
l- Mass concentration in the reactor (x).

2- Under flow concentration.
3- Total mass be removed per day.
4- Biological treatment efficiency based on BOD5 .

(25Mark)

Q5:- A/ State the major operational problems in trickling filter.
(5 mark)

B/ Draw the gro\ath pattem of microorgarisms in waste water.
(5 mark)

C/ Estimate the total sludge production from waste water treatment plant

to treat 1000 mr/day with influent BOD of 210 mg/l and SS of260 mg/l ,
assume that primary clarifier remove 30% ofBOD and 60% ofSS.

( l5 mark)
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