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Unsteady Analysis of Hydraulic Behavior Characteristics in
Water Treatment System Using CFD Simulation
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Abstract : The fluctuation of inlet flow to a water treatment plant makes a serious problem that it can change the outlet flow-
rate from each process abruptly, Since it takes very short time for the surface wave occurred from the fluctuation of inlet flow
to reach the latter processes, it is impossible for operators to cope with that stably. In order to investigate the characteristics of
hydraulic behavior for rectangular sedimentation basin in water treatment plant, CFD(Computational Fluid Dynamics) simulation
were employed, From the results of both CFD simulations, it was confirmed that time taken for the follow-up processes by the
fluctuation in intake well can be estimated by the propagation velocity of surface waves, Also, it takes very short time for the sur-
face wave occurred from the fluctuation of inlet flow to reach the latter processes. In the case of inlet flowerate being increased
sharply, local velocity within sedimentation basin appeared as wave pattern and increased due to convection current, Also, it
could be observed that vortex made local velocity in the vicinity of bottom rise,
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Fig.1. Operation rate of water facilities (Source, 2010 Statistics
of Waterworks)
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Fig. 2. Profile of inflow in G-WTP
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Table 1, Dimension specification of WTP

Process Dimension specification
Pre-Ozon, H6,0m X L1.8m X W0,7m
Coa, H1.Im XL15m X WO0.9m
Floc, H20m X L58m X B24m
Sed, H40m X L13.0m X B24m
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Fig.3. Schematic of water treatment plant
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Fig. 6. Characteristics of flow fluctuation among the processes
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