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1. {1) Explain what are “service reservoirs” and their function in public water distribution system. (10%}
{2) Explain how to decide the required capacity of a service reservoir. (10%)

2. (1) Explain why the filter medium in the rapid sand filter is stratified, but that in the slow sand filter is not.
(10%)
(2) Explain why slow sand filter usually have higher dissolved organic removal than that of rapid sand
filter. (10%)

3. A pump is to be installed in a straight horizontal pipe. The site is at an elevation of 900 m, the water
temperature is 20°C and the flow rate will be 8.4 m*/min. The required NPSH is 5.0 m. Assume the local
atmosphere pressure is 101.3 kPa, vapor pressure of water 2.34 kPa, and specific weight of water 9.792
kN/m?. Calculate how far the pump can be located from the suction reservoir {el. 903 m) so that the
available NPSH is 1 m larger than the required NPSH. The pipe diameter is 30 cm. Assume the friction
factor of the Darcy-Weisbach equation is 0.0145. (20%)

(Hint: Darcy-Weishach equation  he= f{L/D){(v?/28); NPSHayaitabte = hs + Patm/ ¥ — Puap/ ¥ — i)

4. Sketch the flow diagram of a conventional waste sludge treatment process in sewage treatment plant,
also give explanation for the function of each unit. (20%)

5. A completely mixed activated sludge plant is to treat 20,000 m>/d of domestic wastewater, The
wastewater after primary treatment has a BOD; of 160 mg/L that must be reduced to 5 mg/L prior to
discharge. The biological reactor is to operate at a concentration of 3,000 mg/L MLSS, and the secondary
clarifier is desighed to thicken the sludge to 12,000 mg/L. Assume the cell yield coefficient Y = 0.5 kg
biomass/kg BOD utilized, endogenous decay coefficient = 0.04 d™. For a mean cell residence time of 8 d,
determine
(1)The volume of the aeration tank. (5%)

(2)The BOD volumetric loading rate and F/M ratio of the process. (5%)
(3)The mass of the solids and the wet volume of sludge wasted each day. (8%)
(4)The sludge recycle ratio. (2%)
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