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Numerical simulation and experimental study of hydrodynamic
characteristic in the carrousel oxidation ditch reactor
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Abstract The CFD and the stereoscopic PIV ( particle image velocimetry) were combined to investigate hy-
drodynamic characteristics in the carrousel oxidation ditch reactor. The method to simulate in complex boundary
conditions was explored. The stereoscopic PIV ( particle image velocimetry) was applied to measure the 3-dimen-
sional whole-flow-field velocities in the straight and flexual channel-sections of carrousel oxidation ditch reactor.
Flow structures in different sections were analyzed and the distribution characters of longitudinal , lateral, vertical
velocity along the course of the reactor were compared and discussed. The results show that the velocity simula-
tion results agree well with the experimental results. Longitudinal and vertical flows are the determinative factors
of hydraulic characteristic in the reactor. The position of sludge sediment primarily depends on lateral and verti-
cal velocity. In the outboard section near the impeller, the flow rate in the surface is larger than that in the bot-
tom , which would lead to sludge sediment in the low speed section. In the outboard section far away from the im-
peller, the flow rate in surface is smaller than that in the bottom, which would benefit to prevent sludge separate
from wastewater. Because of effects of lateral slope and its circulation flow in the flexural section, low speed
and/or stagnancy would occur easily in the inboard section with resulting to sludge sediment.
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