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Numerical simulation on the street grate inlets hydraulic efficiency
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Abstract: The street inlet functions as the entrance of the road runoff into the underground sewer system which is a key compo-
nent of the urban drainage system for preventing the occurrence of urban waterlogging. In order to study the hydraulic efficiency of
the national standard street inlet under different conditions a 3D finite numerical model ( 12 m long 3 m wide and 0. 5 m high)

was constructed in use of CFX17. 0 software. The numerical model has been validated with the full scale experimental results. The
effects of cross slop longitudinal slop and runoff rate on flow patterns water spread average velocity water depth intercepted
flow rate as well as the hydraulic efficiency were analyzed. The numerical simulation result shows that water depth before the in—

let significantly influences the intercepted flow and hydraulic efficiency; when the approaching flow increases ( Q=30~70 m’/
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h) the water depth increases therefore the intercepted flow increases. However the hydraulic efficiency decreases as the ap—
proaching flow increases; it increases with the cross slope ( S.=1.5% ~2%) but decreases with the longitudinal slope ( S, =1%
~2%) . For all studied cases the largest hydraulic efficiency of the grate is 85%. The numerical simulation results show good
consistency with the experimental data errors between the simulated hydraulic efficiency and the measured data are all within
10% providing good references for future optical designing of street inlets.

Keywords: urban road; gutter inlet; hydraulic efficiency; finite element; numerical simulation
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