Test Suspension Results
Predicted Results

With the particle diameters varying between 72 and 88 μm, settling velocities were calculated using equation (1.1).

Settling velocity can be expressed in terms of gravity (g), particle diameter (dbead), particle density (ρbead), water density (ρh2o), and the kinematic viscosity of water (νh2o):
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(1.1)
The density of the beads reported by the manufacturer was 1.05 g/cm3 and the water density and kinematic viscosity are already known to be 997.7 kg/m3 and 1.0038e-6 m2/s. In the case of the control experiment, the maximum distance between the bottom of the ball valve and the measurement volume of the turbidimeter, z, was 3.8 cm.  For the FReTA suspension, z is 13.64 cm. Relating equation 1.1 and 1.2, estimated settling times of 4.16 and 15.0 minutes were calculated based on average particle size (75 μm).
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(1.2)

Measured Results
Table 1: Mean sedimentation velocity averaged over all trials
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We feel compelled to comment that the quiescent settling test has been used for decades and the experimental results accepted for design of sedimentation tanks.  All the FReTA apparatus does is to automate this test and the ensuing data analysis.  The typical experimental design has been validated by Adachi et al. (1997), where a square glass settling tube (20 x 20 x 300 mm) was used to observe the settling of flocs through a microscope.  The validity of this apparatus was confirmed by observing the sedimentation of standard latex spheres. The FReTA apparatus uses light scattering to measure turbidity and responds best to opaque particles.  We searched unsuccessfully for a suspension of opaque particles with known settling velocity. We can think of no physical reason to expect performance differences between FReTA and the Adachi apparatus, and chose to not further delay resubmission of this paper in what became a futile search for a suitable test particle.






