27 September 2007

To Whom it may concern:

The purpose of this project proposal is to obtain funds to construct a solar still prototype to be used for water distillation education.  The still could be used in the following areas of discipline: natural sciences, chemistry, general technology, drafting, AutoCad and practical labs for construction civil.

The general design of the proposed model is a concrete basin (~1m2) with a 2cm wide trough on one end.  Both the basin and the trough will be layered with a sheet of black plastic and covered with an inclined glass roof.  The idea is to construct the still in a place where the sun shines and fill the basin with water.  When the sun heats the water, the water evaporates and collects on the inclined glass.  The water would then run into the trough and out of the still into a separate container.  The estimated output is 4 liters per day per square meter of still.  However, this method has never been tested.

With a favorable reception at Escola Tecnica this project could be developed for use at the community level or extended into a drip irrigation system around Cape Verde.
Included in this project proposal is as follows:

· general design plans (autocad and sketches)

· materials cost list (including - materials, tools, labor)



- estimated output (including ideal setting, more statistics)

· construction procedure

· ideas for extended work 

We are asking for a donation of XXX$00 to fund this project plan.  

Thank you,

Nick Hanson

Brian Newhouse
I.  General Design Plan

Each plan clearly labeled

Sketch 3-D look to identify what each plan represents, P1

Additional plans, sketches

II. Materials List

	STILL COMPONENTS
	1M2 BASIN

	
	matl. & units
	unit cost
	qty.
	total

	
	
	
	
	

	Wood for formwork
	4x8 plywood
	 ??? 
	1
	 

	 
	12' 2x4
	 ??? 
	2
	 

	concrete
	50kg bag 
	 ECV 750 
	1
	ECV 750

	sand
	50 kg bag
	 ECV 100 
	1
	ECV 100

	pedro
	50 kg bag
	 ECV 100 
	1
	ECV 100

	ago
	50 litros
	 ECV 10 
	1
	ECV 10

	rebar (29m)
	12mx6mm
	 ECV 270 
	 
	ECV 0

	 
	12m x 8mm
	 ECV 450 
	3
	ECV 1,350

	 
	12m x 10mm
	 ECV 690 
	 
	ECV 0

	 
	12m x 12mm 
	 ECV 1,100 
	 
	ECV 0

	glass
	1m sq x 3mm
	 ECV 1,100 
	 
	ECV 0

	 
	1m sq c 4mm
	 ECV 1,300 
	1
	ECV 1,300

	rubber glass gasket
	???
	 ??? 
	4
	 

	plastic trough lining
	clear plastic
	 ??? 
	 
	 

	 
	elastic plastic paint (5L)
	 ECV 3,280 
	0
	ECV 0

	 
	paintbrush
	 ECV 100 
	 
	ECV 0

	insulation
	???
	 
	 
	ECV 0

	storage tank 
	 
	 
	2
	ECV 0

	fittings
	 
	 
	 
	ECV 0

	caulk
	1qt tube
	 ECV 280 
	1
	ECV 280

	hose
	 
	 
	 
	ECV 0

	 
	 
	 
	 
	ECV 0

	 
	 
	 
	 
	ECV 0

	Total Project Cost
	 
	 
	 
	ECV 3,890

	How will we cinch down the plastic?
	
	
	

	Black plastic or white plastic with black paint
	
	


Expected output per m2 = 4L/per day

Initial cost per liter

Cost after one year

Cost after five years

Cost after ten years

Expected Maintenance = glass could break, plastic could break down from sun exposure, valves could leak

Expected Lifetime = 10 years

Daily Consumption rate per person per day (UN statistic) = 25L

Daily consumption rate per person per day (Cape Verde) = rural, 12L










    
   urban, 37









average Cape Verdean consumption, 20L

Ihla de Santiago – where does their water come from?

49% - Chafaris

24% - Auto

16% - Rede

7% - Nasc. (spring)

3% - Poco (well)

Average cost per m3 = 182 ECV

Average cost per liter, 

III. Installation Procedure

Dig basin, 112cm x 95cm x 10cm

Set wire mesh

Make wood form

Set form

Mix/pour concrete

Set pvc pipe before concrete dries

Set insulation

Wrap basin with plastic sheet

Fit plastic sheet around inlet/outlet fittings

Attach gaskets to glass

Lay glass

Dig hole for catch basin

Set catch basin

Set hose from outlet still fitting to catch basin 

Place reservoir basin near still

Set hose from reservoir to inlet still fitting

IV. Ideas for extended work


Solar still’s work best when constructed next to a water source.  Cape Verde, being a cluster of islands, has many kilometers of flat coastline where the ocean could act as the source.  If the solar still prototype proves to be cost-effective, the design may be further engineered to allow multiple solar stills to be built alongside each other on a coastline.


Once the still has been redesigned, a site may be located on Santiago and a second proposal may be written to obtain funds to construct the multiple solar still model.  Funding will be sought from the Camara, other organizations or through local microfinance institutions.  


There are two options what to do with distilled water: drinking and irrigation. Because this simple model doesn’t produce enough to fulfill the needs of a community, this model would be best used for drip irrigation.


Drip irrigation is becoming very popular in Cape Verde.  It’s cheap and it’s effective.  The main limitation is water.  If multiple solar stills can consistently produce enough water to for a field of crops, a drip irrigation system may be implemented alongside the multiple stills to sustain farming 12 months a year.


Once the initial capital is invested to build the still and drip irrigation system, the operation costs would be minimal.


A multiple solar still extension would be valuable to all parties involved: the financiers would be contributing toward new industry, the community would be gaining a clean water source, the students would learn project planning, construction, management and completion, and finally Cape Verdeans will be learning an innovative sustainable technology that directly addresses one of the main issues the country faces day to day.
