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Abstract; Micro vortex enhanced coagulation process was used to treat low temperature and low
turbidity micro-polluted water. The process was optimized using a combination of orthogonal tests and
CFD numerical simulations. The results showed high removal rates in turbidity and UV, , which was
reduced by more than 70% and 40% , respectively. The impact on turbidity removal was vortex reactor
dosing ratio > flocculation time > coagulant dosage; the impact on UV, removal was vortex reactor
dosing ratio > coagulant dosage > flocculation time. The optimal working condition was using 3/5 of
HJTM-2 type vortex reactor and 2/5 of HJTM-1 type vortex reactor in the first flocculation chamber, with

a flocculation time of 12.6 min and a coagulant dosage of 40 mg/L. The removal rates of turbidity and
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UV,,, were 85.6% and 59.0% , respectively. The numerical simulations results showed consistent with

the experiments. The combination of 3/5 HJTM-2 and 2/5 HJTM-1 vortex reactors was effective in

flocculation in low temperature and low turbidity water, since a stable three-dimensional contact

flocculation zone was formed, and the reduction of vortex scale occurred at the top section of the

flocculation tank.
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low temperature and low turbidity micro-polluted water;

micro vortex flocculation;

computational fluid dynamics (CFD)
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Tab.2 Scheme of orthogonal test
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Fig.2 Mesh model of vortex clarifier with different dosing
ratios
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Influent and effluent turbidity and its removal rate

Fig. 3
under different working conditions
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Fig.4 Influent and effluent UV, and its removal rate

under different working conditions
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Fig.5 Velocity vector of central longitudinal section of flocculation tank under different working conditions
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