Challenges Chemical Dose Controller Spring 2011
The broad goals of this team are to integrate flow measurement and chemical dosing and to create designs that require a minimum number of components that must be imported. The systems must include all necessary details including labeling, tubing sizes, connectors, and all of the dimensions necessary for onsite construction and fabrication. The design constraints and algorithms for chemical dosing and flow measurements must be fully developed and integrated into the design tool and the drawings from the design tool must be fully detailed.

Future designs for AguaClara facilities are to have flow measurement separated from the head loss through the remainder of the AguaClara facility. The linear doser is to be used for low flow rates and it is very possible that the linear doser range can be extended to very high plant flow rates (perhaps 100 L/s) by using of multiple parallel tubes.
Provide guidance on the plant flow rate at which we should switch from linear to non linear dose control.

Research, Invent, and Design Goals

Linear Doser

Develop a new method of connecting multiple dosing tubes to the vertical freefall drop tube. The connections to the drop tube should be leak tight and should minimize minor losses. The flows from each of the dosing tubes should be visible. The drop tube should not extend up to the pivot point. Instead a stainless steel rod could connect the drop tube to the pivot point. The top of the drop tube could be a larger opening so that there is room for multiple connections (barbed fittings?) and so it is easy to observe the flows from the dosing tubes.
Determine the optimal tubing size for high flow rate dosers and the minimum tubing length based on geometry and Reynolds number constraints. Assess the maximum flow rate that can reasonably be obtained from the linear doser. Provide guidance on the plant flow rate at which the flow measurement and chemical dosing should switch to orifices.

Linear Flow Orifice Meter

Review and refine the LFOM design algorithms (MathCAD is posted on sourceforge). The current algorithm has an oscillatory behavior for the first few rows of orifices. Determine the cause of this behavior and if necessary create an improve design algorithm. 

Could plants be designed to be easily switched from linear to nonlinear dosing?

Automated Design Goals
