University Of Technology
Building and Construction Eng. Dept.
Final Exam-First Attempt—2014/2015

Branch :Structural Eng. Class: Third Il
subject : Sanitary Engineering Time : 3 Hours ‘lf.:.r@u“”‘mh[
Examiner : Lec. Rana J. Kadhim Date : 10/6/2015

Answer Four questions only

Q1:-A/ Design an activated sludge process to yield an effluent BODs of 20 mg /1
and suspended solids of 25 mg /l. The influent BODs following primary
clarification is 160 mg/l . Assume Y=0.65, k;=0.05, and 6.= 10 days. The
waste flow is 10 m*/min, MLVSS=2500 mg/l, under flow suspended solid
concentration= 1.5% and BODs; of the effluent solids =0.63(S.S.)
concentration.

(13 marks)
B/ Explain briefly the following terms:

1- The types and sources of water impurities.
2- The characteristics of sand and gravel used in filter media.
3- The methods used for population forecastings.
(12marks)

Q2:- A/ A stream with a flow of 0.7 m 3/s and BOD 4 mg/l is saturated with DO
9.17 mg /1 at 20°C. It receives an effluent discharge of 0.3 m” /s, BOD 25
mg/l and DO 5 mg /. Determine the DO deficit at a point 35 km
downstream if the average velocity of flow is 0.2 m /s. Assume
temperature is 20°C throughout, k; for effluent / water mixture 0.1 / day, k,
for stream 0.4 / day. (13marks)

B/ Define only the following terms:
1- Zeta potential.

2- Coagulation and Flocculation.
3- Breakpoint chlorination.

(12marks)

Q3:-A/ The design flow for a water treatment plant is 3.8 * 10° m*/d. The rapid
mixing tank will have a mechanical mixer and the average alum dosage
will be 30 mg/l. The theoretical mean hydraulic detention time of the
tank will be 1 min.. Determine :-

1-the quantity of alum needed in kg/d.

2- the dimensions of the tank in meters for a tank with equal length,width,
and depth.

3-the power mput for a G of 900/sec for a water temperature of 10 °C
(p=1. 307*107 kg/m.s),express the answer in KW.

(13marks)




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:-

1- Filtration rate.

2- Quantity of wash water flow in each trough.

3- Dimensions of trough of square cross section.

(13marks)

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

2- The common methods used for disinfection of water.
(12marks)

Q5:-A/ Find the diameter (mm) of the smallest particle to be 100% removed in a
sedimentation tank of depth = 5m , detention time 3.5 hr , p = 1.027* 107
Ns/m? , p, = 1200 Kg/m® ,p,, =1000K g/m”.

(13marks)

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

(12marks)

Useful information:-
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