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3D numerical simulation of the influence of flow runner radius on the
length of flow recirculation in an oxidation ditch

LIU Yu-ling,LU Bin, WEI Wen-li

(State Key Laboratory of Eco-Hydraulic Engineering in Shaanxi,Xi’an University of Technology,Xi’an,Shaanzi 710048, China)

Abstract: [Objective] The research on the 3D numerical simulation of the influence of flow runner ra-
dius on the length of flow recirculation in an oxidation ditch can provide a reference for design of oxidation
ditches. [Method) The gas-liquid two-phase mixture model and the 3D Realizable k¢ turbulence model
were used to numerically simulate the turbulence flow in an oxidation ditch,and to study the influence of
flow runner size on the length of flow recirculation in an oxidation ditch. The Pressure-Implicit with Split-
ting of Operators (PISO) algorithm was used to solve velocity and pressure. The Volume of Fluid (VOF)
method was used to simulate the free surface. [Result] By the simulation research,the relation between the
size of the flow runners and the length of flow recirculation was obtained and was further verified by the di-
mension analysis method. The ratio of flow recirculation length to the straight line segment length was lin-
early related to the ratio of impeller radius to small curve radius. [Conclusion] The flow runner is the main
power source of power for oxidation ditches. The size of the flow runner has significantly influenced on the
flow velocity and flow structure in an oxidation ditch.
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