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The Problem

Our client, Fleetwood Waste Water Treatment
Works (WTW), wanted to determine the most
effective primary tank design - including number and
size. Fleetwood also wished to investigate whether
coagulation could improve settling sufficiently
enough to allow the up flow rate to be increased.

Our Approach

A transient CFD process model of the primary tank
was used and the sludge phase was modelled using
the multiple drift flux method. The primary solids
were divided into 10 discrete particle sizes and the
CFD code was then augmented with an additional
set of transport equations to represent the sludge

[1].

The number and size of tanks and the effect of
dosing on the retention efficiency was investigated
by modelling the setting of flocculating and
nonflocculating solids, using a representative
Particle Size Distribution (PSD) for the dosed and
undosed solids. The PSD for Fleetwood sludge
(Figure 1) was average from experimental data [2,3]
to give theoretically 50% retention efficiency for
undosed solids and 75% for dosed solids according
to 1D settling theory.
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Figure 1: PSD for dosed and undosed
sludge

CFD analysis showed the primary tanks could retain
up to 50% of solids from the influent flow. If the
primary sludge was then dosed and particle
flocculation occured, this would increase the solid
sizes and PSD - potentially increasing the tank
retention efficiency by a further 20% (Figure 2 shows
solid concentration though the tank).

Outcome

As flow entered the tank it travelled along the water
surface in an outward radial direction until it hit the
stilling well, where it was forced downwards. As the
flow travelled below the stilling well, its high inertia
forced the vertical flow into the tanks hopper and
caused mixing and re-suspension of settled solids.
To prevent this disturbance, a horizontal floor baffle
was placed under the stilling well (Figure 2). Results
showed that the addition of the floor baffle caused
the vertical flow travelling down the stilling well to
change direction radially along the settling region of
the tank, avoiding the hopper and re-suspension of
settled solids. This baffle was shown to increase the
retention efficiency by 10% at all flow conditions.
The baffle reduced the solid concentration build up
in the settlement zone and reduced the effluent
concentration.
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Figure 2: Solids concentration through tank
without & with a floor baffle
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