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PARTICLE TRACKING OR MULTIPHASE

MODEL FOR SEWER OVERFLOW

by David Burt, Rose Consulting Engineers, UK

Rose Consulting Engineers provides CFD consulting

services to the environmental, wastewater,
chemical, mechanical, building, nuclear and oil &
gas industries.

Urban drainage systems in the UK are made
up of networks of drains, pipes and culverts. In
urban areas these systems often are
combined so that they convey domestic
and industrial effluents along with
rainwater run off to the sewage treatment
works. In order to reduce upstream
flooding during storm events, combined sewer
overflows (CSOs) are placed periodically to
provide capacitance in the system and to
allow for over spill of excess water.

In some cases, the CSO diverts excess flow to
the nearest natural watercourse. A poorly designed
CSO may deliver pollutants into the environment.
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A comparison between Lagrangian Particle Tracking and Eulerian
multiphase models for retention efficiency in a sedimenting system
shows that the multiphase model matches more closely with
experiment.

To assess the ability of a CSO design to retain
pollutants, the hydrodynamic performance of the
chamber under wet weather and storm flow
conditions was studied. The first step was to
represent the side weir boundary condition by
modelling the free surface behaviour of the weir
using CFX. Once the free surface shape was

determined, the retention efficiency of the weir was

predicted using two different CFX models; a
single phase flow calculation coupled
with Lagrangian particle tracking

and an Eulerian multiphase
calculation.
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The first step in modelling a Combined Sewer
Overflow with CFX was to determine the free
surface shape at the overflow. CFX's homogeneous
mulitphase (VOF) model was used to determine the
free surface shape of a side weir.

The Lagrangian model used 500 particles for
each group which were uniformly distributed at the
inlet and tracked through the flow domain as a
post-processing operation. The particles were all
the same size but the density varied across the
groups. Keeping particles off of the wall (saltation)
forced them out of the domain where they should
actually be deposited in sediment bed or form
floating debris.

The Eulerian model transports particles
through the flow as volume fraction for each
particle class. Dense solids were predicted to
deposit and ligher particles to float. Once the
buildup of solids was complete, a steady state was
achieved where the solid material entering the CSO
was exactly matched by that exiting.

The results show significant differences
between the two approaches with the Eulerian
multiphase model showing trends consistent with
experimental data. It was concluded that particle
tracking cannot predict retention efficiency in a
sedimenting system because it does not account for
sediment hold up in the chamber.

Left: Surface mesh and particle trajectories for light particles
at 500 I/s indicates that some particles are held up in a
surface recirculation.

Right: Solids volume fraction showing sediment deposition in
the invert calculated with CFX-5's Eulerian two phase model.






