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Ansu'e r Four qutstions only

Ql:-A/ Design an activatcd sludge process to yield an ellluent BODs of 20 mg /l
and suspended solids of 25 rng /1. The intluent BOD5 lbllouing prirnarl

clarification is 160 mg/l . Assunre Y:0.65, k1:0.05, and 0.: l0 days lhe
waste tlow is l0 mr/rnin, MLVSS:2500 mg/I, under flow suspcnded solid

concentration: l.50% and BOD: of the ellluent solids :0.63(S.S.)

concentration.
(13 rrarks)

B/ Explain brielly the fbllowing terms:

l- fhc rlpes and soutec. ol'rratcr itnpuritie:.
2- The characteristics ofsand and gtavel uscd in filter mcdia.
3- The nrethods used for population fbrecastings.

( 1 2marks)

Q2:- A,/ A strean with a tlorv of 0.7 m'/s and BOD ,1 mg/l is saturated q'ith DC)

9.1 7 llg /l at 20 C. lt receives an eltluent discharge of 0.3 m-' /s, BOD 25

mg/l and DO 5 rng /1. Dcterrrire the DO deficit at a point 35 knr

downstrcarn il the avcrage velocity of florv is 0 2 m /s. Assutne

temperature is 20'C throughout, k1 lbr efflucnt / water mixture 0.1 i day, k1

lbr strean.r 0.,1 / day.

B/ Define only thc lbllou'ing tems:
l- Zeta potential.
2- Coagulation and Flocculation.
3- Breakpoint chlorination.

( I 3narks)

(l2marks)

Q3:-A/ The design flow lbl a watcr treatment plant is 3.ti * l0r nrr/d. The rapid

mixing tank rvill have a tnechanical mixer and the avcrage alum dosagc

s'ill be 30 ngil. fhe thcorctical mean hydraulic detention time of the

tank will bc I rnin.. Detenntne :-

1-the quantity olalurr.r needed in kg/d.
2- the dimensions of the tank in metets lbr a tank rvith equal lcngth,width,

and depth.
3-thc porver input lbr a G of 900/sec for a rvatcr tempcrature of 10 'C

([:1.307*10'r kg/rr's),express the answer in KW

( l3rnarks)



B/ Draw a sketch showing the method of filtration and back washing of filters
(R.S.F.) (12 marks)

Q4:- A/ Rapid sand filter L= 9m, W= 4.5 m after filtering 20000 m'/d in 24 hr
period, the filter is backwash at a rate 0.6 m/ min for 15 min. The filter is designed
with 4 troughs Find:-

l- Filtration rate.
2- Quantity of wash water flow in each trough.
3- Dimensions of trough of square cross section.

(l3marks)

B/ Write short notes on the following:-
1- The Factors that must be considered in the location ofwater intakes.

2- The common methods used for disinfection ofwater.
(l2marks)

Q5:-A,/ Find the diameter (mm) of the smallest particle to be 100% removed in a

sedimentation tank ofdepth:5m, detention time 3.5 hr, p: 1.027+ l0'l
Ns/m2, p.: 1200 Kg/m3 ,p.' =l000Kg/mr.

(l3marks)

B/ Draw a sketch showing physical and biological processes (units) of
conventional waste water treatment plant and describe the benefits ofeach
unit.

(12marks)
Useful information:-
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