Tube Floc Final Report Outline

I. Introduction

A. Basic purpose of the Tube Floc team

The main goal for the Tube Floc team is to study the effects of controllable properties such as water pH, flocculator length, and alum dosage on flocculation. For the past few semesters, we have focused on studying the variation of flocculator length and alum dose. Due to experimental errors, the completion of this study has been delayed. We aim to continue and complete it this summer. We have worked on a brief verification study on FReTA. Data has successfully been collected. We will finish analyzing the data by the following week, and we plan to continue studying other properties of flocculation.  
B. Objectives from last semester
This past spring, the tube floc team studied the influence of flocculator length and alum dosage on flocculation performance by plotting residual turbidity against alum dosage for the influent turbidities of 5, 100, and 500 NTU.  The residual turbidity was collected by averaging the turbidity after 22 minutes till the end of the sedimentation state corresponding to sedimentation velocities of 0.12 mm/s to 0.089 mm/s.  The data was then smoothed and normalized; this was done to fit the data to a gamma function to determine the mean settling velocity and variance in a statistically meaningful and reproducible way. By varying the length of the flocculator and the alum dosage, the team hoped to find the best parameters to minimize the residual turbidity and optimize mean settling velocity and variance.  The flocculator lengths used were 28m, 56m, and 84m.  Through these experiments the team discovered that for each influent turbidity and flocculator length, an optimal alum dosage existed at which point any increase in alum would not affect turbidity.  The team also learned that an increase in the flocculator length caused a decrease in the amount of alum needed to achieve a set residual turbidity.  However, the effectiveness of an increase in flocculator length was dependent upon the influent turbidity.  While the tube floc team determined these general trends were caused by changes in flocculator length and alum dosage, they were not able to complete enough successful data runs to verify the optimal length and alum dosage of the system.  One of the goals for the summer tube floc is to complete this set of data runs by replicating faulty data and collecting incomplete data.  Our goal is to increase our knowledge of the optimal parameters of the system, and how to concentrate our efforts in the future in order to improve the residual turbidity of the tube flocculator.  
C. Other issues that needed to be addressed

1. Comments from Reviewers

2. Data processing revamped
II. Materials and Methods

A. FReTA Apparatus

1. Experiments that were run this summer

2. Adjustments made to the apparatus

B. Data Processor

1. Data smoothing

a) Ian’s Method - Is smoothing necessary to fit the gamma function?
b) Minimal smoothing based on tolerance and averaging

c) Weighted smoothing

2. Gamma fit – poor fit on the tail

a) Quantifying the “fitness” of the gamma distribution

b) Determining the need for a bimodal fit

c) Coding the data processor for a bimodal distribution

C. Response to Reviewers re: Methods paper

1. Many of the questions posed by the reviewers were answered with extensive literature searches or basic calculations from existing data. 
2. Test suspension – monodisperse particles

a) Objective sand materials for the test suspension

b) Procedure for the test suspension experiment

III. Results and Discussion

A. FReTA Experiments
1. Conclusions from data obtained – residual turbidity graphs varying influent turbidity and flocculator length (Gtheta)

2. Benefits and shortcomings of the apparatus as it stands

B. Data Processor
1. Data smoothing

a) Ian’s Method is unnecessary, smoothes too much

b) Minimal smoothing based on tolerance and averaging is a good way to do it, but doesn’t take into account the uneven distribution of points

c) Weighted smoothing is the way to go. It gives the most flexibility while properly fitting the data.  We also learned that smoothing over many points is not detrimental to getting an accurate fit

2. Gamma fit – poor fit on the tail

a) The mean squared error between the gamma function and the smoothed data is an appropriate indicator of fitness

b) A bimodal fit is needed for most alum doses <20 mg/L in many experiments as seen in the residual turbidity graph

c) A bimodal distribution has been created which fits the data significantly better.  In many cases the MSE was reduced by X%

C. Response to reviewers

1. Influence of narrow tubing

2. Test suspension – monodisperse particles results

3. Limiting factors on particle size/settling velocity

4. Response to bimodal particle size distribution

5. Physical reasoning behind the use of the gamma function

6. Data smoothing techniques

7. Documenting laminar flow conditions

8. Replicating the system

IV. Conclusion

A. Experiments

1. Due to complications with the apparatus, some of the experiments need to be rerun

2. Overall, the experiments have been very useful in helping us understand how flocculator length and alum dose affect flocculation at different influent turbidities
3. [State conclusion from data. Show graph(s) to support conclusion.]

4. The backwash method should be investigated further to reduce the turbidity in the settling column at the start of each experiment

B. Data Processor

1. Streamlined and equipped with an optional bimodal distribution, the data processor is in much better condition to analyze past, present, and future datasets accurately and efficiently
2. XYZ still needs to be done

C. Response to Reviewers

1. With the recently completed bimodal distribution we are positioned to provide satisfactory responses to the reviewers questions
2. After significant editing, we anticipate resubmitting the Methods paper in early September

3. Though time consuming, the process of responding to the reviewers has greatly improved the quality of our data processing methods
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