New CDC/LFOM Team Challenges for Summer 2011

Linear Flow Orifice Meter Challenges

The algorithm has been streamlined this semester (Spring 2011) and fully-implemented into the design tool. While we believe work is largely finished with the LFOM, a summer 2011 team could:

1. Continue to research the use of different orifice sizes for the LFOM’s orifices. While we found the flow errors to be acceptable without changing the orifice diameters, there may be room for accuracy improvement by changing the orifice diameter. 

2. Investigate the effect of applying a theoretical weir design to a curved pipe. Perhaps the curve of the pipe creates inaccuracies in the flow through the orifices

3. Design an easy way to test the LFOM in Ithaca and in Honduras before it is installed in an AguaClara plant. This semester (Spring 2011), we did not test the new algorithm in the lab because we felt comfortable with the technology and because we did not have an easy way to test it.
Linear Chemical Dose Controller Challenges

Although the research efforts this semester (Spring 2011) were positive, there is still plenty of work to do with the linear CDC. The long-term goal is to be able to understand and exactly quantify the minor losses for a given CDC setup so that we can make system adjustments and improvements to decrease the minor losses. With this goal in mind, the following, more concrete actions are suggested as a starting point to improve our current level of understanding. A summer 2011 team could:
1. Explain the relationship between length of the small diameter tube and the minor loss coefficient (k-value). There should be no relationship here (minor head loss should only depend upon flow rate and tube diameter), but our results indicate some sort of relationship.

2. Quantify the head losses through the entrance region (the region where the parabolic velocity distribution has yet to develop) of the small diameter tube in terms of a minor loss coefficient (k-value).

3. Investigate the effect on minor head loss of the radius of curvature of the small diameter tube. Are these head losses significant? If so, does the amount of head loss for a given tube length change depending on what the plant flow rate is (ie. if total head loss is near 5 cm vs. near the maximum of 20 cm), or can this head loss be considered constant over the full range of flow rates? Furthermore, will these head losses change significantly depending upon the location of the slider on the lever?
4. Determine the trade-off AguaClara wants to make regarding small diameter tube length and CDC system maximum percent error. From our results, we see that a longer tube reduces maximum percent error. How long is too long for a small diameter tube? What is the tradeoff here?
5. Perform more experiments without using barbed fittings with the goal of being able to give an exact minor loss coefficient (k-value) for the barbed fittings that will be used in the field. We performed a few of these experiments this semester (Spring 2011), but did not perform enough to deduce the barbed fitting’s true k-value. It could be done by drilling into the constant head tank and using a seal to set the small diameter tube in place and then using tape (or some other adhesive) to set the small diameter tube’s outlet in the drop tube.
6. Examine the sensitivity of the float to currents in the entrance tank. If the lateral angle between the float and the lever changes, do chemical flow errors increase?

7. Design an easy way for the plant operator to measure the plant’s current flow rate and decide where, in the entrance tank, to place the label to measure it. 
8. Test the screw that fastens the slider to the lever. Will this screw wear out over time? Will it be damaged if alum or PACl is spilled on it? This will be important not only for the CDC but also to choose which of the new flow controller designs to implement.

9. Test the reducer to see what its maximum chemical flow rate is for various tube lengths.

