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Severn Trent Water commissioned MMI Engineering to investigate 
the optimal configuration of the Aqua Turbo® aerators at the Melton 
Mowbray Sewage Treatment Works.  These units aerated the mixed 
liquors using a screw impeller that drew up and impinged the fluid 
onto a flat plate above the water surface, creating a spray (as shown 
in Figure 1). 
 
Attached to each unit was a draft tube that protruded into the aeration 
lane with the aim of inducing re-suspension and promoting the mixing 
of the sludge.  Although the mixing energy density applied to the 
system should have been sufficient to hold the mixed liquors in 
constant suspension, the experimental evidence suggested that 
substantive regions of the tank remained un-mixed.  Therefore, MMI 
investigated three draft tubes of different lengths to determine which 
was the most effective at transferring the mixing energy into the solids 
suspension. 
 
A transient Computational Fluid Dynamic (CFD) process model of the 
Aqua Turbo® Aerators was developed and the sludge phase was 
modelled using drift flux theory with the slip velocity, or hindered settling, 
modelled according to Tákacs [1].  Given the SSVI of the activated 
sludge, the free settling velocity and free settling parameter in the 
Tákacs model were obtained from the Pitman [2] and White [3] 
correlations.  The rheology of the fluidsolids mixture was modelled 
according to Bokil and Bewtra [4]. 
 
It was found that the most effective draft tube for suspending the settled 
bed and maintaining the solids in suspension was the longest one. It 
was also observed that the longest draft tube was able to suspend a 
settled bed faster than the other draft tubes investigated.  Figure 2 
shows the longest cone at the onset of re-suspension. 
 
MMI enabled Severn Trent Water to assess the adequacy of draft tube designs prior to construction.  In this 
case, the client used the CFD results to justify the modification of the plant with the longer draft tube.  This 
meant that the cost over-run associated with installing a shorter draft tube was prevented. 
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Figure 1: Aqua Turbo® Aerator 

Figure 2: The longest cone draft tube 
suspending solids from a settled bed. 
Concentration shown in log scale 1 to 

2600 mg/l 
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