AguaClara Project Challenges Spring 2009

Team Leader: Nicole Ceci (ngc4)
Design Team

Subteam Leader: Sara Schwetschenau (ses88)
Number of team members needed: 5 max

Important team member skills: 

CEE 3310, or equivalent Fluid Dynamics course 

CEE 4540 co-requisite 
Student must be comfortable with coding 

Challenges

*Edit the flocculation & slopes & sedimentation programs

*Correct arbitrary assumptions, incorporate energy dissipation

*Update the Variable Naming Guide

*Check AutoCAD dimensions

Outreach

Subteam Leader: Unknown 
Number of team members needed: 4+

Important team member skills:

At least one returning Outreach team member

Experience with AguaClara is helpful, but this is a good team for new members
Challenges 
*Reach out to the contacts made last spring through presentations, newsletters, and any other applicable means you feel would be effective. 
*Plan events to present to Alumni (Reunion, Cornell Clubs?)

*Apply to grants

*Continue with AguaClara newsletter 
*Finish the Demo Plant Instructions Manual
*Keep an eye out for any new conference deadlines

*Organize 1050 presentations
*Get CEE 255 listed for interdisciplinary courses for the fall

*Microfinance proposal with help from someone with business experience

*Research better general public health statistics about the importance of water

Linear Flow Orifice Meter 
Subteam Leader: Unknown 
Number of team members needed: 
1 The LFOM team may combine with the chemical doser team this semester

Important team member skills:

Background in Mathcad or similar computer programming

Understanding of the fluids concepts, CEE 4540 or CEE 3310

Challenges

*See the effect is on the error if different rows are used to determine drill bit size
*Test different orifice/flow rate combinations for LFOM failure
*Interface between the LFOM and the chemical doser.

Chemical Doser
Subteam Leader: Unknown 
Number of team members needed: 1 

Important team member skills:

Familiar with AguaClara project (not a brand new member)

Comfortable with MathCAD

Challenges

*Combine design with the sutro weir/LFOM

*Create series of calibrations for CD to match each of the pre-designed LFOMs

*Create comprehensive MathCAD program to design and couple CD/LFOM
*Find out how small the chem doser tubing can be before flooding occurs

*Create a robust tool for float sizing

*Assess feasibility of CD use in chlorine dosing

CFD Flocculation Tank Simulation 
Subteam Leader: Unknown 
Number of team members needed:  2 or 3

CFD 3D Floc Tank Simulation

Subteam Leader: Unknown 
Number of team members needed: 2 

Important team member skills:

Comfortable with coding;

Basic knowledge of fluid mechanics;

Challenges

*Determine correct mesh interval size, boundary layers, grid convergence, etc.

*Automation of mesh generation and FLUENT setup

*Recognize important variables and parameters

*Write user defined functions to extract analysis data

*Investigate the performance of different tank geometry

Floating Flocs

Subteam Leader: Tiffany McClaskey (tlm44)

Number of team members needed: 1 or 2

Important team member skills:

Programming in MathCAD

Comfortable with fluid dynamics

Challenges

*Review program and make sure everything is correct--esp. head loss calculations

*Determine the optimal hole and pipe geometry
*Get system built in Honduras
Flow Controller Chlorine Precipitation 
Challenges

*Monitor problem via engineers in Honduras

*Make new recommendations if current recommendations aren’t successful
Flow Controller Linearization & Calibration 
Subteam Leader:Unknown 
Number of team members needed: 1-3 

Important team member skills:

Knowledge of data acquisition software

Some understanding of fluid mechanics

Challenges

*Investigate how tubing length and diameter affects error in manufacturer’s claims
*Investigate head losses from tube bending
*Induce early transition to turbulent flow to better understand the upper bound of the design technology

*Is the flow control device feasible in the turbulent range?

*Is there any benefit to pushing the technology to higher and higher laminar flow rates?

*What is the viability of a dual dosing system or using a dosing tube that expands to control flow?

Plate Settler Spacing 
Subteam Leader: Sarah Long/Colette Kopon (sel43/clk39)

Number of team members needed: max 3 

Important team member skills:

Fluid Dynamics background

Challenges 
*Make the system more robust 1. Improve the tube settler connection 2. Stabilize the tube flocculators

*Run experiments using a mesh with 1 cm diameter holes 

*Run experiments to determine the rate of jet dissipation with the cone

* Vary flow rates, floc blanket height, etc
*Modify and improve data collection software
Pilot Plant
Subteam Leader: Unknown
Number of team members needed: 3 returning and 1-2 new members 

Important team member skills:
CEE 4540

It would be helpful to have a "handy" person on the team

Challenges 
*Team members should test consecutive alum doses in order to familiarize themselves with the tank and floc formation

*Compare uniform and non-uniform baffle configuration results from the flocculation tank with high incoming turbidity

*Alter the tube flocculator set-up to minimize air trapped from joints

*Use FReTA to compare settling velocities at different points in the tube flocculator

*Compare raw water readings from the Pilot Plant FReTA with laboratory results

*Discover how much time it takes to form a sludge blanket.

*What is the best way to drain a sedimentation tank so as to cause the least amount of disturbance and water waste
*Compare the two existing sed tanks quantitatively
