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Explain the following terms and their environmental implication:
(a) sedimentation theory (5 points)

(b) jar test (5 points}

(c) sludge age (5 points)

(d) oxygen sag curve (5 points)

(a) Please describe a flow diagram for sludge handling process in wastewater treatment plants. (5 points)
(b) Please introduce a technology for reducing sludge production in wastewater treatment plants. (5 points)

Please describe the advantages and disadvantages of a membrane bioreactor (MBR) as compared to conventional activated
sludge process in the treatment of domestic wastewater. (10 points) '

(a) What is the terminal settling velocity of a discrete (sand) particle in water at 22 °C. The particle has a density of 2650 Kg/m®
and diameter of 0.2 mm. (5 points)

_8p, = py)d,

Stokes’ Law (laminar flow): v,
184

where g=9.81m%s; p,=1000Kg/m’;, p=9.55x10~*Pa s

(b) A horizontal-flow rectangular sedimentation tank has a flow rate of 2000 m*/d, a depth of 2.0 m and 80% removal of the sand
particle above. Calculate the overflow rate and volume of the sedimentation tank, corresponding to the setting velocity of the

sand particle. (5 points)
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