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ABSTRACT  
Solarstill,whichconvertsavailable
impurewaterinto 
potablewater,canbeusedtosupply
rforthepeoplelivingin arid andr
But, thisstill isnot popular bec
lower productivity.  This  rese
presents  the   theoretical  
performance ofthe  single basin 
solar still and exp
differentmethodstoimprovetheeff
 
Asinglebasindoubleslopestillwith
f2.5m   1.5m 1m wasfabricated   
under laboratory conditions   (
laboratory)andinactualsolarradia
ns(still 
chidambaram(9o11’N,77o52’E),a
insouthernIndia.Experimentswer
or 
depthsofwaterupto0.2cmandwith
basinmaterials. 
Differentwickmaterialslikelightco
eclothandlightsponge 
sheetwereused.Aluminiumrectan
ngedinlengthandbreadth 
wisecoveredwithcottonclothandju
alsousedinthe 
solidmaterialslikequartziterockso
differentsizes,naturallywashedsto
cementconcretepiecesand,brick 
ironturningswereusedinthe 
basin.Theabovesaidsolidmaterial
dsofar. 
Experiments  
wereconductedusingdifferentglas
th differentinclinationandorien
variationsintransmittancewere 
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assthicknesswi
ntationandthe 

studied.Aregressionequationwa
calculatethetransmittance 
ofthegiventhickness glassplat
andatanytimeforgiven 
 
radiation conditions. The var
losses at cover  plates were stu
 
A   new  model  is   prop
theoretical  analysis  by c
transmittance variations ofthe 
 
 
 
and radiation received  at the 
input.    In theearlier   w
transmittancewasconsideredan
e horizontalbasinareawas con
input. From thetheoretical anal
(still – theoretical)usingpr
wasfoundthat,thestillproductio
increasingwiththedecreasein 
depth.Inadditiontothestudyof 
watertemperature,glasstempera
productionrate withlocaltime,t
water –  glass temperature 
local time and producti
alsostudied.Atlowbasin wa
below 
60oC,water–
glasstemperaturedifferencewas
ionatevariation 
 
with productionrate. At 
temperature above 60oC, 
behaviorwasdifferentandthe 
productionratevariedinverselyw
temperature  difference.  
different  operation  cond
productionratewas 
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high.Thisdifferentoperationregio
edfor moredur
depthandhighersolarintens 
Theexperimentalresultsof 
laboratoryandstill– 
comparedwithstill–
theoreticalwithproposedmodel,fo
pths anddifferentba
Theproductionrate,watertempera
temperatureandglass– 
atmospherictemperaturedifferenc
ere similar.   The stillwith 0.5 c
more  productive. F
laboratoryandstill–solar,from60o
watertemperaturepointto 
productionrate 
point,thestilloperationwasdifferen
r–glass 
temperaturedifferenceisinversely
toproductionrate. 
From  thecorrelation graph f
rate,itwasobserved 
higherwatertemperatures,the 
productionratewascomplexfuncti
water,glass,atmospheric,  
glasstemperaturedifferenceandgl
atmospherictemperaturedifferenc
proposedtheoreticalmodel 
theproduction ratewithhigher  d
actual. Hence,  topredictthe p
accurately,athermalmodel,which
refinementoftheproposedmodel,w
dandvalidated.  
INTRODUCTION 
 1.1         
THENEEDFORDESALIN
Cleanpotablewateris 
abasicnecessityformanalongw
air. F
alsorequiredforagriculturaland
urposes. The main sou
arerivers, lakes  andundergr
reservoirs. However,
waterfromsuchsourcesarenotal
ble, becauseof th
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onwasprolong
rationforlower 

f still–
 solarwere 

ordifferentde
asinmaterials.   
ature,glass 
cevariationsw
cm depth was 
For still– 
oC 

o maximum 
ntandthewate
yproportional
forproduction 

d that,for 
ion 

,  water–
lass– 
ce.Also,the 

l predicted 
deviation with 
productionrate 
hwasthe 
wasestablishe

NATION 
withfoodand 

Freshwateris 
dindustrialp
urcesofwater 
round water  

r,directusesof 
alwaysadvisa
hepresenceof 

higheramountofsaltandharm
The highergrowthratei
populationandindustriesresu
escalationofdemandforfresh
naturalsourcecanmeetalimite
demandandthisleadstoacutes
hwater.Hence,thereisan 
issuetoessentiallytreatthesal
atedwaterintopurifiedwater. 
 
EXPERIMENTATION
 
4.1         
EXPERIMENTATIONONW
GLASSES  
4.1.1      Experimentalsetup
  
The experimentwascarrie
commerciallyavailable 
typePhotovoltaic (PV) sun 
4.1). The meterhad 
0.36m   
paneltosensethesunradiation
fixed 
onastandsothatitcanbesetatan
withhorizontal.Thepanel 
wasmounted on a  base 
screws. A display
connectedwithPVpanel.Theun
atedtodisplaytheradiationin 
W/m2.Theinstrumentmeasur
ation,whenthe panelisexpos
 tosunlight. 
Whenthebeamradiationonthe
shaded,itmeasures diffus
blackumbrellafixedonthemo
ticalpipe, 
placed5’abovethePVpanel,is
gdevice.Whenaglassis p
panel,thedisplay 
readstheradiationtransmitted
glass. 
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6m   0.17msizePV 
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yunit was 
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sedradiation.A 

ovableblackver
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 4.1.2      Experimentalprocedu
  
Theexperimentwasconducteddu
NOV.2015toDEC.2015atthet
theMechanicalEngineeringDe
inbuilding, M R K institute of 
technology,Kattumanarkoil(9o
’E).   T
wasplacedonthetable,sothatthe 
panelwasalongnorthsouthdirec
levelscrewswereadjustedtobrin
hepanelinperfecthorizontal 
position.Commerciallyavailab
anelglassofdifferentthicknesse
 2mm,3mm,4mm,5mmand6mm
ortransmittanceanalysis. 
Totalanddiffusedradiationswere
orhorizontal,10, 2030an
degreeinclinationtowardsnorth
anewithandwithoutglasson 
thePVpanel.Theratiobetweenth
ransmitted(radiationreading 
withglass)andradiationreceive
thetopsurface(radiationreading
glass) isthe transmittance of 
Readings weretaken daily from
morning6amtoevening6pmwit
hourinterval. 
 
 

 
1      Experimentalse
laboratory 
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dure 

during 
terraceof 

epartmentma
M R K institute of 

o11’N,77o52
Thesunmeter 
e 

ection.The 
ngthebaseoft
blewindowp
es 
mwereusedf
remeasuredf
nd 40 
handsouthpl
theradiationt
edat 
gwithout 
f  the glass. 
m 

ithone-

 
setupofstill–

Asingle basindouble slope 
been fabricated 
mildsteelplateasshowninFigu
erallsizesoftheinnerand 
outerbasinswere2.08m    
0.075mand2.3m    1m     
respectively.   The gap betw
and outer basin was a
packedwithricehusk. 
Theouterbasinwasmadeupof
t. The 
topwascoveredwithtwoglasse
4mm,inclinedat30oonboth 
 
 sidesusingwoodenframe.The
werecoveredwithglasswool 
thermocool insulation. T
waterwascollected 
shapeddrainage,providedbel
weredgeonbothsidesofthe 
condensatecollected wa
drained through 
hoseandstoredinameasuringj
typethermocouples  
throughaholeinthebasinsidew
surementofthebasinwater, 
stillandcondensatetemperatu
ocoupleswereplacedin 
atdifferentlocations.Twother
ereplacedinboththe 
measurethe 
condensatetemperature.Theh
withinsulating mate
heatandvapourloss.Mercuryt
wasusedto 
measuretheatmospherictemp
herholewasprovidedforwate
inlet.Throughthisholeasmall
ed,tosupplycompensation 
continuously from storage 
measuring tube.   
controlvalvesarrangementwa
usedtokeepthe massofw
alwaysconstant.Byadjusting
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e solar still has  
d with 

gure4.2.Theov
8m    0.84m     

3m    1m     0.25m, 
ween the inner 
air  tightly 
fmildsteelshee

sesofthickness

eoutersurfaces
l and 
Thecondensed 

d intheV- 
lowtheglasslo

e still.  The 
wascontinuously  

h flexible 
jar.  K–

s  wereinserted 
wallforthemea
ure.Fourtherm

 the basin 
rmocouplesw

e drainage,to 
holewasclosed
erialtoavoidthe 
thermometer
perature.Anot
er 
ltubewasinsert

n raw water 
e tank using a  

.   The 
was 
waterinthebasin 
gthecontrolval



International Journal of Engineering and Techniques 

ISSN: 2395-1303                          
 

vesV1andV2,requiredquantity 
rawwaterwasstoredinthemeasu
henthesetwovalveskept clo
opened,thewaterstoredintheme
suppliedtothe basin. Theh
2000Wwasplacedbelowtheinn
pply necessaryheat tothebas
electricalpower wassuppli
heaterthrougha 
controlcircuit.Theinputpowerw
inga 
voltagetransformer.AnACdigit
meterwasfittedwiththecircuitto 
measuretheinputpower.Figure
ephotographicviewofthestill 
–laboratory. 

 
Experimentalsetupofstill–so
  Toconvertthe still- laborat
solar,theheater,power 
supply,powermeasurementsys
rmildsteel basinwereremov
bottom ofthe still was leveled 
thick cement conc
minimizeheatlossthroughtheba
readtheminimum deptho
uniformly as  shown in Figu
concretesurface was 
paintedtoimprovetheradiationa
apacity.Thetotalanddiffused 
solarradiationsatthehorizontal,
linedat30o facingnorthand 
southwas measured  using th
photovoltaic  type sun meter 
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solarradiationsatthehorizont
linedat30o facingnorthand 
southwas measured  using 
photovoltaic  type sun meter
 

 
 
Thetemperaturesofwaterand
rerecordedwiththe helpo
typethermocouplesincombin
digital 
temperatureindicatorhavinga
0.1oC.Theambienttemperatu
wasmeasuredusingacalibrate
mometerhavingaleastcounto
 
1oC.Therawwaterinputwassu
ha measuringtubewithleas
10ml.Thedistillateoutputstil
usingmeasuringjarof 
leastcount10ml.TheACpowe
dusingdigitalwattmeterwith 
theleastcountof 
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1W.Thetotalanddiffusedradiationon30oinc
linedplane 
facingsouthandnorthweremeasuredusinga
calibratedPhotovoltaictype 
sunmeterhavingaleastcountof 
1W/m2.Thediffusedradiationsoninclined 
surfacesweremeasured  
byshadingthebeamradiationonthephotovo
ltaic surface. The ambientair  
velocitywasmeasured with  anelectronic 
digital anemometerofhavinga leastcount 
of 0.1m/swith±2%accuracyonthefull- 
scalerangeof0–15m/s. 
  4.2.3      Experimentalprocedure  
4.2.3.1   Still-laboratory 
  
Theexperimentonafabricatedstill–
laboratorywascarriedoutat 
 Steam  Laboratory,  National  
Engineering  College,  Kovilpatti(9o11’N, 
 

77o52’E),acityinsouthernIndiaduringJanu
ary2006toMarch2006.The 
heatinputwasgiventothestill 
usingheatingcoil.Twotypes of 
experiments werecarriedout.Inthefirst 
work,theheatinputwasvariedto matchwith 
respecttoactual solar 
radiationcondition.Forvariouswaterdepths
this experimentswereconducted.In the 
secondwork,the experimentswere 
conductedforconstantdepthwithdifferentc
onstantpowerinputs.For agiven 
constantdepthofbasinwatercondition,thein
puttotheheaterwasvariedfor 
every15minutesfrom0-
775W/m2between6amand12noonandfrom 
 

775-0W/m2 
between12noonand6pmtomatchwiththelo
calaverage solarradiation condition (Anna 

Mani1980).Theheater  wasswitched off 
duringnight. 
  Theexperimentswereconductedfor2cm,1.
5cm,1cm, 0.5cmand 
 0.2cmwaterdepthsinthestillbasinforsamev
aryingheatinputcondition 
 withoutfreeze.Forexperimenswithdepthof 
water0.5cmand0.2cm,a light 
blackcottonclothwereusedtospreadthewate
rthroughtheentireareaof the 
basin.Forgivendepth,alltheobservationsw
eretakenfor24 hoursduration 
startingfrom6am.Thetemperaturesof 
theatmosphere,basinwaterandthe 
condensate werenoted for every  30 min. 
The watt meter reading and condensate 
collected onboth  sideofthe  still were 
also noted. Since, 
thethermocouplefixedontheglasscoverwill
not readcorrecttemperaturedueto 
sunradiationeffect,thecondensatetemperat
urewasconsideredas glass temperature. 
  Theexperimentswereconductedwithalayer
ofwaterequivalentto 
 0.2cmdepthinthebasinwithwick 
materialslikelightcottoncloth,lightjute 
clothandspongesheetof 
2mmthicknessandsolidmaterialslikewashe
d naturalrockofaverage 
size3/8”x1/4”andquartzite 
rockofaveragesize 
3/8”.Thesewickandsolidmaterialswereuse
dtospreadthelayerof water 
throughtheentireareaofthebasin. 
  Thestillwas  alsotested under various 
constant inputconditions 
withconstantbasindepthof1cm.Theheatis 
suppliedbytheheateruntilthe 
steadystateconditionwasreachedstill.Then
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thepowerwascutoffandthe 
stillwasallowedtocool 
naturallytoreachequilibriumstatewithatmo
sphere. The   basin  water  temperature,  
condensate  temperature  and  condensate 
collectedwererecordedforevery30minutes.
Theexperimentswerecarried 
outfortheconstantinputpowersof300W,60
0W,900W,1200Wand 
1500W. 
  
4.2.3.2    Still–solar 
  The  experiment with still – solar with 
concrete basin at  actual sunshine 
condition was conducted at  open terrace 
of  the  main block, Department  of 
Mechanical  Engineering,  National  
Engineering  College, 
 
Kovilpatti.  Theexperiments 
wereconducted  
duringJanuarytoApril2007. 
Theexperimentswerealsoconductedwithm
ildsteelbasinduringJanuary to April2008. 
  Experimentswereconductedinstill –
solarwithconcreteandmild 
steelbasinforvariousdepthsof 8 cm,5cm, 
2cm, 1cmand0.5cm. A light 
blackcottonclothwasusedinthebasintospre
adthewaterwhenthewater 
depthis0.5cmforconcreteandmildsteelbasi
n. 
  Theexperimentswereconductedinstill–
solarwithmildsteelbasin 
withvariousbasinconditions.Theexperime
ntswereconductedwithalayer of  water 
and different wick and solid materials 
during August 2008 to 
October2008.Differentwickmaterialsusedi
nthe basinalongwith0.5cm depthof 

waterwerelightcottoncloth,lightjutecloth,s
pongesheetof 2mm 
thicknessandcoirsheetmadeupoffiberfrom
coconutshell.Thedifferent solid  materials 
used  alongwith 0.5cmand0.75  cmdepth  
ofwaterwere 
washednaturalrockofaveragesize3/8”x1/4
”andquartziterockofaverage 
size3/8.Thesewickandsolidmaterials 
wereused tospread thelayerof 
waterthroughtheentireareaofthebasin.Exp
erimentswerealsoconducted with 
aluminiumrectangular fins  in thebasin 
arranged inboth length and 
breadthwisearrangementscoveredwithligh
tcottonclothandjutecloth. 
  Theobservations 
weretakenfor24hoursduration, 
startingfrom 
 6amtonextday 
5am.Thetotalradiationonhorizontalplane,a
tmospheric temperature,basinwater 
temperature,still 
airtemperature,condensate 
temperatureandthecondensatecollectedwe
renotedforevery30minutes. Forevery 
30minutes,thecompensatingrawwaterequ
altodistillatecollected wassuppliedtothe 
basinfromstoragetank 
throughmeasuringtubeandthe 
controlvalvesarrangements. 
 
CONCLUSION 
 Experimentswereconductedondifferentthi
cknesswindowglasses 
tostudyitstransmittancebehaviorforvarious
solarradiation  conditions. It 
wasfoundthat,thetransmittancewasindirect
lyproportionaltothicknessof the glass, 
indirectly proportional to solar incidence 
angles and  diffused 
radiationfractions.Thetransmittancemainl
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y dependedondiffusedradiation 
fractionathigherincidenceangles.Theregre
ssionequationcouldbe usedto estimate 
transmittance of the glass at any location 
and at any  time for 
differentradiationconditions. 


