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Abstract 

The fabrication team is developing fabrication methods that are most practical at AguaClara construction sites. while being feasible and economical.  We have already accomplished the research on more than half of our projects and are starting the experimentation and design portion for several objectives.  While we are attempting to stick to our task deadline, we are waiting for more information before we can start several of the objectives.  Hopefully, by the end of the semester we will have a much better understanding of the AguaClara project as well as valuable contributions to implement in future construction sites.

 Introduction

As the Fabrication Sub team, there are several challenges at hand related to making parts easier to be built onsite during plant construction. Some such tasks include: Drilling cleaner and quicker holes in PVC pipes and baffles, providing a longer lasting power source for a handheld drill, implementing trash racks in the entrance tank to prevent large debris from clogging the Linear Flow Orifice Meter, using an adjustable weir to allow the plant to be taken offline in high turbidity events, and designing a way to easily fabricate smaller spacers for the plate settlers. To quickly and cleanly drill holes in corrugated plastic, we have designed a molded jig for clamping down the PVC sheets in a regulated manner. To improve drill lifetime, we are looking into using a 12V car battery as a power source, making sure that any connecting cable could handle the amperage. There are several possibilities for the adjustable weir, with our leading idea being to use a piece of corrugated tube that can be easily raised or lowered without any sliding parts.
Experimental Design

For our drilling jig, we have constructed a set of precut PVC sheets that have been evenly spaced and glued. This design will allow the PVC sheets for the plate settlers to be inserted into the jig and line up with the set spacing of 2 cm.  Our current design is set for 8 sheets to be used at a time.  The next step in the process will be constructing a frame to help hold the sheets, clamp them down, and align the holes that need to be cut.  This piece will have preset holes that can be drilled with a drill press to ensure the holes for the sheets are straight and aligned.
In order to extend the usage of the cordless drill, we will modify the battery pack so it can be attached to a 12V car battery or deep cycle battery.  Deep Cycle batteries appear to be much more suited for longer times needed as opposed to overall Amps at any moment.  We are still determining the proper wire gauge needed to ensure there is not a significant loss of current through the copper wire.  We are also performing some calculations to determine what set up will yield the longest run time.
This calculation shows the amount of Amps per hour using the reserve capacity, which is the amount of minutes a battery can deliver 25 amps with a voltage above 10.5.
Amps per hour = [(Reserve Capacity/2) + 16]
The adjustable weir would consist of a pipe that runs through the bottom of the entrance tank to drainage. Tightly clamped to that would be an extendable piece of corrugated tubing. The top of the tube would be attached to some fixed point on the entrance tank or transmission line by a string for easily raising/lowering the weir. Supporting pieces may be used to stabilize the flexible tubing if too much lateral motion results.
Trash racks could be easily placed into the entrance tank in a vertical slot in the walls. Our design involves a PVC frame with a mesh (possibly HDPE) that is zip tied to the PVC. We are working to ensure the force on the mesh would not cause failure.

For hole size we determined that they needed to be smaller than the 2 cm circular holes of the LFOM.  Therefore square openings with diagonals of 2 cm will be smaller and give us dimensions of (1.5 cm x 1.5 cm)
X = sin(45°)*(2 cm) = 1.5 cm
Results and Discussion

N/A

Future Work

Detailed Task List

· Optimize cutting of holes for PVC pipe and plastic (polycarbonate or PVC) sheets.

· Internet research and meet with Paul Charles to compare and contrast best options for hole saw to drill through PVC including specialized tips, release mechanisms, possible collar, etc. Meeting to take place 2/14, discuss following ideas:

· Slotted hole saw to release plug easily and provide outlet for chips

· Drilling extra holes to provide outlet for chips

· Carbide tip vs. steel saw

· Ejector spring to remove plug vs. special ejector tool vs. whatever is readily available

· Step drill

· Order hole saw and any other tools required (by 2/16)

· Evaluate performance by testing on scrap plastic, come up with rough proposal by 3/2

· Consider possibility of hole punch for plastic sheets. (Calculate force needed)

· Research current use of small punches for plastic

· Check problems with bending/cracking

· Consider portability, size, need to order or fabricate on site

· Design trash rack to capture large debris for entrance tank.

· Design must be easily fabricated or bought (mesh screen), to ensure feasibility in the field.

· Double layered vertical mesh screens to ensure proper filtering even if one is clogged. Look for such screens online, talk to Paul Charles. Come up with rough recommendation by 3/7.

· The trash racks must prevent all debris larger than opening in linear flow orifice.

· The head loss through trash rack should be negligible.

· hole size must be less than holes in LFOM (<2cm)

· Create method to allow operator to regulate flow through plant.

· Method cannot close valve on transmission line.

· Consider possibilities for an adjustable weir: 

· Compare reducing flexible coupling to alternatives

· Dam in wall of tank

· Cascading tubes for easy adjustment, larger range

· Come up with feasible idea to test by 2/21

· Design/build test apparatus, evaluate different methods by 3/9

· Evaluate possible alternative energy sources for hand drills, specifically the rechargeable batteries.

· Investigate feasibility of ultra-capacitor, NiMH, Li-Ion, Li-Ion polymer, or even Lead-Acid car battery.

· More research on Li-ion battery (recharging time may be significantly reduced) (3/2)

· Look into alternative drills, discuss with Paul Charles (2/14)

· Come up with recommendation (3/16) 

· Design for plate settler module spacer down to 1 cm spacing between plates

· Consider improving current fabrication technique 

· how to cut more spacers at once

· how to reduce size of spacers while cutting accurately

· Look into alternative designs to space the plates 

· Top/Bottom "holders" with slits for plates

· PVC glue

· eliminate need for drilling

· must be able to easy to remove a module of plates, secure attachment, no bending/touching of plates

· First priority after spring break 
Timetable

	Task
	Initial research/ meetings
	testing/ evaluation
	Rough

proposal

	Drilling (Jig)
	2/14-2/16
	3/2-3/14
	3/14

	Debris capture (Trash Rack)
	2/14-2/16
	3/2-3/14
	3/14

	flow regulator

(weir)
	2/21-2/28
	3/7-4/4
	4/4

	energy source

(Car battery)
	2/21-2/28
	3/2-3/18
	3/18

	Plate settler spacing
	3/28-4/4
	4/4-4/18
	4/18

	PVC attachment
	3/28-4/11
	4/11-4/25
	4/25


Team Reflections

Our team is working fairly well for having two members completely new to AguaClara. We do a great job of giving each other ideas and making constructive alterations. We are also in frequent contact, making planning and scheduling easy. We have done a good job of dividing up responsibility and both contributing our part to the team. 

Progress is a little slow, mostly because it has taken a while to really understand our tasks and challenges. We have several good ideas for designs that may help solve some of the problems being faced onsite in Honduras, but we have been hesitant to test or evaluate these designs, mostly due to lack of experience and some lack of knowledge of specifics. A meeting with a team member that has more experience would go a long way toward increasing our progress. Once we are able to order parts and construct some of our models, then things will probably go more smoothly.

Sometimes we do not have the technical background to solve some of the problems we face. When this occurs, we need to seek out someone more knowledgeable who can help us overcome these impediments.
