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SOLAR STILL

- 'MONTRI PONGUMPAI
PONGJET PROMWONGSE .ADVISOR
. ) ACADEMIC YEAR 1987

ABSTRACT

’

A movable solar‘still with glass cover inclined at 14 degrees
to the horizontal plane was designed , built and te§bed for distilla-
tion .rates at different levels of raw water. The still made of stain-
less sbee} lined with black rubber sheet as an absorbing sur?aqe with
an ared of i.8775 square metres. The back wall was c;vered by a black
cotton fabric in order to absorb additional solar radiation and
increase tempergbure. The still also had a 2.5 cghtimetres thick
insurator . made of pdlysbylene Foaﬁ. It was found that for a
stationary stiill , the maximum average distillation rate was 2.75
litres per,day at the level of 3 céﬁtimebres._Then sy the _solar still
was designed to track the’sun by semicircular path.in the horizontal

plane. The maximum average disbiliation rate in this latter case was

2.97 litres a day aﬁ'bhe level of 5 centimetres.
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specific heat of raw water
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coefficient of thermal radiation 1
coefficient of thermal convection

total radiation incident on the cover
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total heat loss
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total radiation incident on the cdver
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It

A = cgover surface area

( 7c)H

Epansmibbance—absorptanqe product of the
cover and absorbing surface .
a, = total 'heat loss through six surfaces of the
still .
2 ‘. y

., o 0 [ . a j [y v &
Al a, % #Aumfiudn heat loss figyiAulufuilena?din souf heat loss
figyi FarwtiniaTasnduuazihla Fesnansndmaléan

a, = kAt Aﬁ / x,
Tﬂﬂﬁ k, _ = thermal conductivity of the insulator
AN b‘ = bemperature,difference across the insulator
' A, = area of the insulator
uaY X = thickness of the: insulator ’

heat loss figafeiudda aTadmnldananms

a, 5 Tt LYY i ny i) B 1, k) Pa)
Tozif h, = 5.7 + 3.8V ~W/m* K
\'A = wind speed in m/s
T. = temperature of the outside surface of the cover
T, = atmospheric tempgbabure : ) y
h. =68€CT, 3 Sy [EUNT Y+ T )
4 = StgFan—Bélbzman conckant
€ = emittance of the cover

sky temperdture = T_ -6 deg.X

-ky

v < s v _ o § '
dudasmsnduTastseann anansadwanldaneafsingrendng
wseful heat gain = [ mkh__ + mkC ( T_ - T ) 1

Taet m = rate of distillation.
h__. = latent heat of vaporization
C = spec¢ific heat of raw water
T. = surface temperature of raw water in the still

AIUY m = Evz‘ * 1, A 1/Ch, _+CCT -T_ )13
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physical and chemical

tested water

vy

WHO standard

properties’ rew .distilled maximum
pH ?.2 .7.2 6.5-9.2
@obal‘sPlid ' mg/1 20 | 5 500
hardness(as CaEJOa ) mg/l 110 32 -100
iron -(a;: Fe) . mg/1 .33 q.ba4 0.10
chloride(as @) mg/l 128. - l.Q-. 200
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