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ABSTRACT 

The pape r describe s th e developmen t o f a n effectiv e an d economica l sola r wate r 
distillation plan t t o produce , i n commercia l quality , distille d wate r o f hig h purit y 
as i s require d b y pharmaceutical , chemical , foo d industries , etc . Th e plat e i s 
currently undergoin g a  serie s o f performanc e tests . Initia l result s sho w tha t th e 
improved uni t ca n produc e large r quantitie s (u p t o 3 0 litre s pe r day ) o f hig h 
quality distille d water . Th e proces s ca n als o b e adapte d t o suppl y potabl e wate r 
to rura l area s wher e th e wate r availabl e i s no t suitabl e fo r drinking . 

INTRODUCTION 

The objectiv e o f thi s projec t i s th e developmen t o f a  smal l scal e sola r distillatio n 
plant t o produc e economicall y pur e wate r o f th e hig h qualit y require d fo r 
different purpose s i n variou s industrie s suc h a s pharmaceutical , chemistr y an d 
food industrie s an d fo r moto r batteries , laboratorie s an d hospitals . Sola r wate r 
distillation ca n b e ver y economica l i f wel l designe d especiall y i n countrie s suc h 
as Nigeri a wit h abundan t sunshin e al l th e yea r round . 

HISTORICAL BACKGROUN D 

In 198 2 tw o experimenta l sola r still s o f galvanise d mil d stee l bod y an d glas s pan e 
covers wer e constructe d a t Kadun a Polytechnic , Kaduna . Eac h uni t ha d a  tra y 
area o f 2.1m 2 fo r heatin g wate r b y sola r radiatio n an d produce d o n averag e 8. 6 
litres o f distille d wate r pe r da y o r abou t 4. 1 litre s pe r m 2. Th e productio n 
gradually decline d t o 2. 5 litre s pe r m 2 pe r da y i n Apri l 1984 . 

In laborator y analysi s o f sample s o f distille d wate r collecte d i n Januar y 1982 , th e 
pH wa s 7.0 , electrica l conductivit y wa s 1 7 micr o mho s an d trace s o f calcium , 
magnesium an d sodiu m wer e withi n internationa l standards . Th e maximu m 
temperature o f wate r i n th e tra y reache d 68° C wit h a n ambien t temperatur e o f 
39°C an d correspondin g outpu t o f 1 2 litre s o n 6t h Apri l 1982 . Durin g th e tw o 
years operation , th e unit s wer e overhaule d twic e an d durin g th e secon d overhau l 
it wa s discovere d tha t on e o f th e unit s ha d corrode d badl y wit h man y pi t hole s i n 
the bas e plate . 

Initially th e unit s wer e no t lagge d an d henc e los t a  lo t o f hea t energ y t o th e 
surrounding atmosphere . Scale s formin g o n th e bas e o f th e tra y covere d th e 
black coatin g an d considerabl y reduce d th e therma l efficienc y an d th e dail y 
production. 

AN IMPROVED UNIT 

Based o n th e experienc e describe d abov e i t wa s decide d t o desig n a n entirel y ne w 
solar wate r distillatio n proces s plan t (Jimo h an d Gupt a 1984) . Thi s proces s 
incorporates pre-treatmen t o f th e wate r b y sedimentatio n an d filteration , 
preheating o f th e filtere d wate r usin g a  sola r collector , an d multi-stag e 
distillation b y a  seria l arrangemen t o f still s (Figur e 1) . 
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The stil l i s 1.75 m x  1.22 m an d mad e o f stainles s steel . I t ha s a  coppe r shee t 
base, a  glas s pan e cove r an d i s insulate d wit h 50m m thic k polyurathan e foa m 
enclosed i n plasti c coate d stee l sheets . Th e inclinatio n o f th e glas s pan e i s 12 ° 
to th e East-Wes t horizonta l plan e t o allo w condense d droplet s t o ru n alon g th e 
glass pan e t o th e V-shape d channel s leadin g t o th e plasti c tube s carryin g th e 
distillate t o th e storag e plasti c container . 

Water i s supplie d automaticall y throug h a  floa t valv e t o th e filte r tan k fitte d 
with fou r filte r element s mounte d directl y o n th e suppl y tank . Th e filte r wate r 
is supplied throug h a  plasti c hos e pip e an d a  leve l contro l floa t valv e t o th e still . 
Preheating o f th e sola r collecto r wa s rejecte d a s thi s ha d ver y littl e effec t 
especially wit h th e introductio n o f a  wate r leve l contro l floa t valv e whic h onl y 
released th e suppl y wate r a s droplet s int o th e still . 

The entir e proces s function s automaticall y an d require s onl y on e attendan t t o 
dust th e glas s pane s dail y an d t o collec t th e distillate . 

OBSERVATIONS 

Performance test s ar e stil l bein g carrie d ou t o n th e ne w installatio n whic h wen t 
into operatio n i n Decembe r 1984 . Th e followin g preliminar y observation s hav e 
been made : 

1. Th e averag e dail y quantit y o f distille d wate r produce d fo r th e mont h o f 
December 198 4 wa s abou t 3 0 litre s a t averag e ambien t temperatur e o f 
30°C makin g abou t 14. 3 litres pe r m 2. 

2. Th e maximu m wate r temperatur e o f 68° C wa s recorde d o n 22n d Februar y 
1985 wit h ambien t temperatur e o f 38°C . 

3. Th e firs t analysi s o f th e distillate , carrie d ou t o n 6t h Decembe r 1984  b y 
the soi l laborator y o f th e Departmen t o f Irrigation/Agricultur e 
Mechanisation gav e th e followin g results : 

pH =  6. 8 
EC x  10 6 =  4.3 5 micr o ohm/c m a t 25° C 
CO3 =  Non e 
HCO3 =  0. 3 meg/ 1 
CA+ + =  2. 4 pp m 
MG++ =  Non e 
C1- =  Non e 
Ma++ =  Non e 
K+ =  Non e 

Water colourles s an d odourless . 

The wate r i s bein g collecte d temporaril y i n plasti c container s an d th e permanen t 
distillate tan k i s t o b e installe d later . 

CONCLUSION 

The 400 % increas e i n averag e dail y productio n fro m 4. 5 litre s pe r m 3 t o abou t 
143 litres pe r m 3 i n th e improve d sola r stil l i s stil l bein g investigated , bu t ca n b e 
attributed to : 
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1. th e initia l pretreatmen t o f th e suppl y reducin g th e sedimen t considerably ; 

2. th e automati c leve l contro l float  valv e maintainin g a  constan t wate r leve l 
(presently abou t 25m m hig h i n th e tray) ; 

3. th e us e o f a  coppe r tra y whic h increase s th e rat e o f energ y absorbe d b y 
the water ; 

4. th e insulatio n o f polyurathan e foa m whic h prevent s hea t los s t o th e 
surrounding atmosphere . 

Further experiment s ar e bein g planned . 
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FIGURE 1: Solar water distillation process diagram 
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