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TheThe Solar Still Solar Still -- a simple a simple copycopy of of 
NatureNature

•• AroundAround sincesince thethe latelate 1919--hundredshundreds
•• Wide Wide spreadspread applicationapplication and and productionproduction

untiluntil thethe 1960s1960s
•• Simple technology Simple technology usingusing

evaporationevaporation//distillationdistillation in in singlesingle chamberchamber
•• DisplacedDisplaced byby large volumelarge volume centralizedcentralized

fossil fossil energyenergy operatedoperated systemssystems



Global Global WaterWater Situation Situation beyondbeyond
20002000

•• IncreasedIncreased populationpopulation densitiesdensities
•• IncreasedIncreased industryindustry & & agricultureagriculture
•• Exponential global Exponential global economiceconomic growth (growth (impossibleimpossible

goalgoal?)?)
•• IncreasedIncreased pressurepressure on and on and degradationdegradation of of waterwater

–– and and mostmost otherother –– resourcesresources
•• Fossil Fossil fuelfuel scarcityscarcity ((peakpeak oiloil, , everever risingrising energyenergy

costscosts))
•• Diverse Diverse impactsimpacts of of climateclimate changechange



A A fewfew considerationsconsiderations

•• Western Western NationsNations useuse 3 to 5% of GDP 3 to 5% of GDP forfor
centralcentral waterwater treatmenttreatment and and freshwaterfreshwater
infrastructureinfrastructure ((barelybarely enoughenough))

•• For Western EU: ca. € 800 to € 2000 per For Western EU: ca. € 800 to € 2000 per 
capitacapita, up to € 8000 per , up to € 8000 per householdhousehold

•• No No foreseeableforeseeable fullyfully centralizedcentralized optionoption forfor
mostmost developingdeveloping countriescountries!!



IsIs PrivatizationPrivatization a a solutionsolution??

•• Large scaleLarge scale PrivatizationPrivatization willwill not benefitnot benefit thethe poorpoor
duedue to „to „marketmarket drivendriven“ “ pricesprices

•• Small Small scalescale privatizationprivatization isis interestinginteresting optionoption
(e.g. (e.g. thethe Solco waterSolco water business business modelmodel))

•• Single Single householdhousehold solutionssolutions areare privatizationprivatization, , tootoo!!
•• Access to Access to drinkingdrinking waterwater isis absolute human absolute human 

right! right! 
•• ButBut: : priceprice incentivesincentives cancan also also helphelp to to establishestablish a a 

cultureculture of of conservationconservation



TechnicalTechnical SolutionsSolutions

•• Wide Wide spreadspread applicationapplication of of renewablerenewable energyenergy forfor
WaterWater treatmenttreatment isis a a midmid termterm mustmust

•• Different Different technologiestechnologies on different on different scalesscales mustmust
bebe appliedapplied parallel (e.g. parallel (e.g. affordableaffordable filtersfilters, , sandsand
filtrationfiltration,, nano filtrationnano filtration, simple PV UV , simple PV UV sterilizerssterilizers
etc.)etc.)

•• For For desalinationdesalination: : variousvarious typestypes ofof largelarge and and 
smallsmall scalescale RO systems RO systems withwith energyenergy recoveryrecovery
(Wind, PV (Wind, PV poweredpowered), ), variousvarious solar thermal solar thermal 
systemssystems



Simple solar Simple solar distillationdistillation: A : A deaddead
technology?technology?
•• Single Single chamberchamber stillstill
•• To date in To date in variousvarious formsforms

in in occasionaloccasional useuse forfor
emergencyemergency purposespurposes and and 
in in ruralrural settingssettings e.g. in e.g. in 
IndiaIndia

•• 2 2 sqmsqm deliverdeliver ca. 10 ca. 10 litreslitres
in (in (subsub) ) tropicstropics

•• DrinkingDrinking waterwater forfor smallsmall
familyfamily



A A fewfew ClassicClassic Solar Still Solar Still ProsPros::

•• LowLow initialinitial investmentinvestment
•• RelativelyRelatively simple simple operationoperation & & maintenancemaintenance
•• No high No high techtech exchangeexchange partsparts likelike batteriesbatteries, , 

filtersfilters oror membranesmembranes
•• Simple Simple productionproduction ((oftenoften locallylocally))
•• Independent Independent drinkingdrinking waterwater supplysupply forfor

individualindividual familiesfamilies



A A fewfew ClassicClassic Solar Still Solar Still ConsCons::

•• LowLow yieldyield ((limitedlimited amountamount of of drinkingdrinking waterwater onlyonly) ) 
becausebecause of of twotwo conflictingconflicting processesprocesses ((evaporationevaporation and and 
condensationcondensation) ) combinedcombined in in oneone chamberchamber

•• YieldYield veryvery sensitive to solar sensitive to solar irradiationirradiation variationsvariations
•• ProneProne to to microbialmicrobial contaminationcontamination duringduring lowlow temperaturetemperature

operationoperation
•• RequiresRequires a a certaincertain operational operational disciplinediscipline byby individualindividual

operatoroperator
•• Sensitive (Sensitive (transportationtransportation, , operationoperation: : glassglass))
•• ContinuouslyContinuously decreasingdecreasing effectivenesseffectiveness ((whitewhite scalingscaling = = 

backscatteringbackscattering))



Jan de Jan de KoningKoning‘s (‘s (ZonnewaterZonnewater‘s) ‘s) 
Aqua SolarisAqua Solaris
•• Separation of Separation of evaporationevaporation

and and condensationcondensation
•• IncreasedIncreased collectorcollector

apertureaperture and and evaporationevaporation
surfacesurface

•• Mikro Mikro controlledcontrolled, PV , PV 
poweredpowered airflowairflow
((feedbackfeedback))

•• High High operationoperation TempTemp..



Aqua Solaris Diagramm:Aqua Solaris Diagramm:

•• Operation Operation alwaysalways aboveabove
70 °C70 °C

•• HeatHeat & & humidityhumidity recoveryrecovery
•• Product waterProduct water collectioncollection

in in bothboth „„chamberschambers““
•• OptimizedOptimized utilizationutilization of of 

temptemp. . gradiantgradiant



TheThe BonaireBonaire test test facilityfacility::

•• Ambient Ambient TempTemp. . 
AverageAverage 30 °C30 °C

•• ProductionProduction measuredmeasured
to to bebe 40l/day 40l/day withwith
prepre--heatedheated waterwater & & 
tradetrade windswinds ((coolingcooling))

•• RegularRegular Operation at Operation at 
aboveabove 80 °C, 80 °C, mostlymostly
aroundaround 85 °C (85 °C (nearnear
sterile)sterile)



Sketch of Sketch of BonaireBonaire SetupSetup



Tests in New Delhi, August 2005:Tests in New Delhi, August 2005:

•• To To determinedetermine sensitivitysensitivity
to to irradiationirradiation and and otherother
variablesvariables

•• ResultResult: : tootoo sensitive to sensitive to 
radiationradiation variationsvariations

•• Op. Op. TempTemp onlyonly max.max.
60 °C @ ambient T 40 °C60 °C @ ambient T 40 °C

•• YieldYield far far belowbelow BonairBonair
measurementsmeasurements



Steps towardsSteps towards marketmarket readynessreadyness::

•• BetterBetter heatheat trappingtrapping (modern (modern selectiveselective
absorbersabsorbers and transparent and transparent insulationinsulation))

•• ContinuousContinuous operationoperation temperaturetemperature aboveabove 70 °C 70 °C 
mustmust bebe assuredassured

•• ∆∆ T > 30 K T > 30 K isis requiredrequired forfor optimal optimal condensationcondensation
•• ConsiderationsConsiderations to to economicallyeconomically increaseincrease

temperaturetemperature gradiantgradiant byby otherother simple simple meansmeans
((coolingcooling))

•• Jan de Jan de KoningKoning‘s ‘s goalgoal remainsremains: 40l/day : 40l/day belowbelow
1000 € 1000 € investmentinvestment and a 20 and a 20 yearyear lifetimelifetime



WhyWhy so high?  so high?  TheThe TemperatureTemperature

•• NonlinearNonlinear increaseincrease of of 
saturationsaturation amountamount withwith
temperaturetemperature

•• PartlyPartly explainsexplains yieldyield
limitationlimitation of of classicclassic still still 
((operationoperation T T generallygenerally
underunder oror aroundaround 60 °C)60 °C)

•• IncreasedIncreased T T givesgives moremore
yieldyield thanthan increasedincreased
classicclassic collectorcollector areaarea

•• And: And: WaterWater safetysafety / / 
sterilizationsterilization!!



EconomicsEconomics of Solar of Solar DistillationDistillation

•• RegionallyRegionally veryvery diverse and diverse and wildlywildly scatteredscattered
marketmarket

•• MakesMakes sense sense wherewhere waterwater supplysupply isis expensiveexpensive
((bottledbottled waterwater on on islandsislands; in arid ; in arid settingssettings withwith
brackishbrackish groundground waterwater and and degradeddegraded wellswells))

•• IndividualIndividual solutionssolutions havehave priceprice dampingdamping effecteffect in in 
crisiscrisis and in and in regionsregions withwith corporatecorporate controlcontrol overover
waterwater ((EbayeEbaye exampleexample))

•• SuggestedSuggested indicatorindicator forfor technologiestechnologies: : 
Investment per Investment per litrelitre normalizednormalized yieldyield



A A fewfew solar still solar still comparisonscomparisons

RSD Solar,
Germany,
(patented, 
commercial, 
high tech, up
to 12 litres
per sqm)

Water Cone,
Germany, 
(patented, 
commercial)

Solaqua
Rainmaker,
USA,
(patented, 
commercial)

Solaqua 
solar still “do
it-yourself”
Kit (non
profit, public 
domain, 
USA)

UNIDO 
Study 
(Non-profit, 
assuming
local labor 
and material
in Sudan); 
System not
built

Aqua Solaris
at € 975,
Netherlands,
price for 
glass system
as tested on
Bonair, 
(patented, 
commercial)

Aqua Solaris
at € 800

€ 70 € 170 € 63 € 22 € 10.5 € 24.40 € 20

In India classic low yield (< 5 l / 1 sqm collector) and low
temperature stills are available at less than 8 Euro investment / litre
output, but with the known problems.



TheThe Zonnewater TargetZonnewater Target

•• ProvideProvide safesafe, independent , independent 
and and affordableaffordable drinkingdrinking
waterwater supplysupply withwith oneone
system system forfor aa large familylarge family, , 
includingincluding storagestorage capacitycapacity
forfor lowlow yieldyield periodsperiods, , 
potential extra potential extra yieldyield forfor
sellingselling//tradingtrading water water 



ConclusionConclusion

•• Solar Solar distillationdistillation has a has a futurefuture asas a a 
complementarycomplementary intermediateintermediate technologytechnology

•• Modern Modern approachesapproaches ((simulationssimulations duringduring
developmentdevelopment, , mikromikro controllingcontrolling of of operationoperation, , 
optimizedoptimized heatheat bridgesbridges, transparent , transparent insulationinsulation
etc.) etc.) increaseincrease effectivenesseffectiveness of of thethe classicclassic still still 
processprocess, , havehave downsidesdownsides

•• HighHigh-- and and lowtechlowtech systems systems bothboth will will havehave theirtheir
marketmarket nichesniches



WeijWeij –– JiJi: : DangerDanger and Chance?and Chance?

•• Free Free marketmarket alonealone isis no no 
solutionsolution: : itit leadsleads to to moremore
moneymoney,, notnot to to moremore waterwater..

•• CrisisCrisis offersoffers potential potential forfor
newnew thinkingthinking (non(non--
commercialcommercial communitycommunity
solutionssolutions complementingcomplementing
commercialcommercial onesones?)?)

•• Best Best solutionsolution will will bebe
renewablerenewable energyenergy basedbased
multimulti levellevel approachapproach withwith
manymany existingexisting techtech--
nologiesnologies & & organisationsorganisations



MoreMore informationinformation aboutabout usus::

Zonnewater solar water solutions, Jan de Koning,
Zwijndrecht, the Netherlands

Internet: www.Zonnewater.net

MindQuest® Science and Communications Consulting, Dr. 
Stefan Thiesen, Selm, Germany

Focus on Rapid Appraisals, Climate Change Impact, Coastal
Management and Water

Internet: www.mindquest.info


