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Hydraulic Performance Analysis of Tangential Vortex Intakes with
Compound Section by Three-Dimensional Numerical Simulation
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Abstract Recently the interest about the vortex intakes are rapidly increased because of its performance to
drain a plenty of collected storm water at a time. The tangential intake a kind of vortex intakes is very
applicable because this type is very simple and little against other types, but it has a big weakness that the
vortex flow is not been rarely created below the design discharge. In this study, the characteristics of a
tangential intake and two kinds of a newly suggested compound section type intake are analyzed by the 3D
numerical modeling based on theories about the control shift and free drainage condition. The analysis focused
on the flow condition, flow surface formation, depth-discharge relation, area ratio of air core. Based on this
study, the mild-sloped compound section type intake is the optimal, but steep-sloped compound section type is
also the optional for the small design discharge.

Key Words : Tangential vortex intake, compound section, Three-dimensional numerical simulation, Depth-discharge
relation, Area ratio of air core
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[Fig. 1] Tangential vortex intake[8]
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(b) plan view

[Fig. 3] Tangential vortex intake with compound section
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[Table 1] Bottom slopes of intakes models

Bottom slopes
in tapering section
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[Fig. 5] Results of numerical simulations
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