Future Work (Detailed Task List)
Team Members:

Michael Adelman, Tanya Cabrito, Jae Lim, Richard Pampuro (Modeling Consultant), Cosme Somogyi

Experiments (Chronological Order)

Team Members: All team members except Richard Pampuro
General Tasks: Setting up each run, Data Collection, Data Analysis

Velocity Gradient Experiments (Clay System) (1 week)

We will be finishing our experimental studies of tube settler performance at various velocity gradients for a fixed capture velocity. Trials will be run for tubes of various diameters. We plan to repeat some experiments that have performed in unexpected ways.

Sedimentation Velocity Experiment (Clay System) (2 – 3 weeks)


The objective of this experiment is to obtain a settling velocity distribution by varying the capture velocity through a fixed length and diameter tube.  The main consideration for this experiment is that the velocity gradient needs to be kept as low as possible to ensure capture velocity-dominated performance. It was postulated that a PI ratio
 of greater than 2.5 would be adequate for this purpose; however, the PI ratio may need to be reassessed in light of our current results from the velocity gradient experiments that suggest this term may be an ineffective indicator of failure.

Neglecting complications that may arise from the velocity gradient experiment results, the tasks for this experiment are as follows:

1. Design the tube settler: L=18 cm, D=1.5”

2. Process Controller Method with Vcapture = 0.12 mm/s, 0.22 mm/s… 2.8 mm/s (achieved by incrementing flow rates)

Setting up Natural Organic Matter (NOM) Stock (3 weeks)

After concluding the above experiments, the team plans to rerun the previous experiments with natural organic matter to better simulate field conditions.

Specific tasks include:

1. Determine the equivalent NOM Stock

2. Adjust Process Controller Method to fit the stock

Experiments with NOM System

1. Sedimentation Velocity Experiment (NOM System)
The team plans to rerun the sedimentation velocity experiment with the NOM stock using the same equipment that was used for the previous experiment.


2. Velocity Gradient Experiments (NOM System) 

We will also rerun the velocity gradient experiments to observe failure conditions with NOM. The hypothesis is that less dense NOM flocs will cause floc rollup at larger diameters and at lower velocity gradients.


Theoretical Modeling

New Capture Velocity Modeling (4 – 5 weeks)

Team members: Richard Pampuro, Cosme Somogyi

It was found that the current capture velocity model, which assumes a linear particle path may over-predict the actual capture velocity. A more refined model is being developed based on a more accurate particle path.

Tasks include:

1. Review current model derivations – Matt’s and Richard’s

2. Compile and refine

Entrance Region Blob Modeling (3 – 4 weeks)

Team members: Team members will be assigned later once we have more data about the phenomenon.

The results of the clay experiments suggest that entrance region effects may be important in the overall performance of plate settlers. It appears that flocs are accumulating in the entrance region, which may improve performance beyond our velocity gradient model prediction.

Tasks include: 

1. Gathering information about conditions under which the floc accumulation forms (ie. Tube diameter, entrance region length, flow rate, visuals etc.)

2. Predict the conditions that will result in a floc accumulation

3. Develop a model for the floc accumulation or some way of quantifying its effects on performance.

Optics

Team members: Cosme Somogyi, Richard Pampuro (:= “optical consultant”)

The team is considering performing an optical study of floc accumulation in the entrance region of a tube.  This study will be for tube sizes that do function despite predicted theoretical failure. This will allow us to make physical and visual observations as a first step in understanding the mechanisms that are controlling behavior.

If theory violations are observed systematically, team members will need to design an experiment that takes pictures to acquire relevant data for improving the capture velocity model.

Paper

Team members: Michael Adelman, Tanya Cabrito

The team intends to publish a paper explaining both the theoretical analysis and empirical observations from the clay experiments.

1. Compile results after we collect data from the clay velocity gradient experiments

2. Finish Results and Discussion

3. Finish Background Theory section

4. Format and polish

5. Submit for publication
�The PI ratio is a failure indicator.  It is the ratio of the settling velocity over the experienced fluid velocity. When the PI ratio is less than unity, finished water with turbidity in excess of 0.3 NTU is expected. The ratio aims to express the degree of torque experienced by a floc particle.





