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CostMaterialsComplexity/ReliabilityOperational Considerations
All four considerations are critical.



Current price: $1.20 per m3 water($0.0012 per liter)Target price: $0.60 per m3 water($0.0006 per liter)Compare to Ashkelon desalination (seawater RO): $0.45 per m3 water($0.00045 per liter)



System Cost Complexity Material OperationROMSF, MEEVCSolar StillCistern



Solar Still CisternComparable footprint.Materials widely available.Distributed solution.No existing infrastructure. Collecting area already exists.Lower manufacturing tolerance. Higher manufacturing tolerances.More likely to break. Less likely to break.Daily upkeep. Monthly upkeep.Requires pumped or hauled water. Water supplied by rain.





Current water supply uses a pump which is most likely not operating at its highest efficiency.  Replace pump with correctly-sized pump for cost savings without major change of infrastructure.Examine the 15-km piping for leakage.





Cisterns would be Targeted at poorer householdsPossibly donatedInstalled on roofsMaintained by homeowner
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Project statementFresh water usage in Paulette and Phaeton is ~4-8 buckets per household per day.Corresponds to 20 L per person per day.UN data*15 L per person per day total water usage.System is designed for 10L per person per day.
* United Nations Development Program, “Human Development Report 2006”, 2006



Boston Haiti Albuquerque
75% Collection Efficiency –

 

28 m2 of collection area requiredPaulette Roof – 29 m2Phaeton Roof – 38 m2



Tanks are the dominating capital cost, don’t want to oversize.RequirementsDuring average year, always have >0.5 m
 

3 water in the tankMinimum size of 1.5 m3 (one-month water supply)Tank size was chosen using a monthly balance.Start with large tank and decrease size to reach design limits.

Phaeton Paulette
Household water use (line) Phaeton

Paulette



Water treatment requiredWater collects dust, dirt, animal droppings, etc. from roofLiquid chlorine, in the form of laundry bleach, added to cistern2 fluid ounces (¼ cup) per 1,000 gallons of rainwaterPurification before drinking is also recommended
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Paulette Phaeton
Component Polypropylene 

Tanks
Concrete Tanks Polypropylene 

Tanks
Concrete Tanks

Gutters $46 $46 $52 $52
Gutter Installation 
Components

$20 $20 $22 $22

Connecting Pipes $12 $12 $12 $12
Sealant $5 $5 $5 $5
Fittings, Valves, and Screens $35 $20 $35 $20
Water Tanks $615 $238 $308 $119
Total Capital Cost $732 $355 $434 $245

Per  m3

Operating Costs $2.23/m3 $1.39/m3 $1.06/m3 $0.82/m3

Capital + Operating Costs $3.61/m3 $1.99/m3 $2.22/m3 $1.47/m3Current price: $1.20/m3
$1.06/m3 $0.82/m3



Rainwater collection on community buildings.  



Possibility that families already collect rainwaterPoorer homes unable to accommodate systemDroughtHurricanesMarket failure of pumped water system



http://www.who.int/water_sanitation_health/dwq/gdwq0506.pdf rd
E ergNationn y: Global al AeronaDuata Setics andts,” Spac2009e,  AAvailable HTTP: htdministration, Atmosphtp://eosweb.eric Science and Data Clarc.nasa.gov/sse/enter, “NASA Surface meteorology and Solar Butler, D. and F. A. Memon, “Water Demand Management”, IWA Publishing, Nov 2005.ExteSenders, A. nsion Service, OW. “Cisterns – Plannict. 17, 1971.ng and Design.” U.S. Department of Agriculture and West Virginia University, Cooperative Banat, F, and N. Jwaied, “Economic Evaluunits,” Desalination, Vol 220, pp. 566-574, ation o2008f Desalination by small-scale autonomous solar-powered membrane distillation Yunos, T. “The Economics of Desalination,” Journal of Contemporary Water Research  & Education, Vol. 132, pp. 39-45, Dec. 2005Tzen, E., and R. Morris.  “Renewable energy sources for desalination,” Solar Energy, Vol. 75, 2003, pp 375-379.Krishna, H. J. “The Texas Manual on Rainwater Harvesting, Third Edition” Texas Water Development Board, Austin, Texas, 2005.9, 2009Hertfelder, J. “Phaeton Houses”, [Online Image], Available HTTP: http://static.panoramio.com/photos/original/5695171.jpg, May 
75Google, “Google Ma.498047&spn=25ps”, .574959,46.Available HTTP: http:582031&z=5, //mMay 9, aps.goog2009le.com/?ie=UTF8&ll=19.518375,-Bower, K ection Agency,. M. “Final Report: Increased Drinkinf National Centg Wahttp://cEnvironmental Protfpub.epa.gov/ncer_abstracts/index.c erter Supply Thro for Environmenutal Regh Improved Cistern Construction in Barasa Haiti”, U.S. m/fuseaction/display.abstractDetail/abstrasearch, Available HTTP: ct/7748/report/Fhttp:United Natio//hdr.undp.org/ns Develophdrme2006nt Progr/pdfs/report/HDR06am, “Human Dev-elcompopmentlete Re.pdfport 2006”, 2006, Available HTTP: Gift of Watehttp://www.r, “The Purigiftofwater.orgfier”,/si Available HTTP: te/cpage.asp?cTrThieb, F. et al., Concentratiermodynamics, Nov. 2007.ng Solar Power for Seawater Desalina

page_id=1400184
tion

65&sec_id=140005522, German Aerospace Center (DLR), Institute of Technical 

World Health Organization. “Guidelines for Drinking Water Quality, 3 Edition,” 2006, Available HTTP: 

http://www.who.int/water_sanitation_health/dwq/gdwq0506.pdf
http://eosweb.larc.nasa.gov/sse/
http://static.panoramio.com/photos/original/5695171.jpg
http://maps.google.com/?ie=UTF8&ll=19.518375,-75.498047&spn=25.574959,46.582031&z=5
http://maps.google.com/?ie=UTF8&ll=19.518375,-75.498047&spn=25.574959,46.582031&z=5
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/7748/report/F
http://hdr.undp.org/hdr2006/pdfs/report/HDR06-complete.pdf
http://www.giftofwater.org/site/cpage.asp?cpage_id=140018465&sec_id=140005522


Image removed due to copyright restrictions. 
Please see http://www.panoramio.com/photo/5695171

http://www.panoramio.com/photo/5695171

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


