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CFD simulation study on hydraulic impact characteristics of
partially silted drainage pipelines

WANG Tianci', HUANG Biao!, YANG Zhi', WANG Chunling?
( 1.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
2.School of Civil Engineering and Architecture, Taizhou University, Taizhou 318000, China )

Abstract: n municipal drainage pipelines, long term operation can cause local blockage, reduce the flow
capacity, and affect the normal operation of drainage pipelines. This study presents a numerical model of
two-phase air-water flow for circular cross-section drainage pipes with localized clogging, the hydraulic
characteristics of drainage pipes with localized clogging under non-steady inflow boundaries were simulated
using CFD mothods, and the force exerted on sedimentation or obstacles under different operating conditions
was quantitaively analyzed. The results analysis showed that under dry-pipe initial conditions, the maximum
force on the obstacle occurs during the impact moment, and this impact force can be approximated using the jet
impinging with a relative error of less than 10%. On the other hand, under wet-pipe conditions (with base flow
initially), the impact force of water flow on obstacles is significantly lower than that of dry-pipe conditions. In
addition, under wet-pipe conditions, the intensity of the impact of increased flow on obstacles is closely related
to the initial submerged conditions.

Key words: drainage system; pipeline sedimentation; solid obstacles in pipelines; water flow impact pressure;
force variation
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