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Abstract- Life on the earth depends on the availability of water and nowadays this vital resource is drying out rapidly. Solar 
distillation is one of the green technology in which hard (waste) water can be used to obtain potable water. Usage of wick 
material can increase the evaporation rate and thus materials like sponge, jute and cotton have effect on the still productivity. 
In this technical paper, the productivity of still with sponge, jute, cotton are experimentally measured and compared with 
simple still. It is observed that productivity increased by 11% on sponge, 15% on cotton and 19% on jute when compared with 
that of simple still. 
 
Index Terms- Still Productivity, Sponge, Jute, Cotton. 
 
I. INTRODUCTION 
 
Quality and quantity of the natural resources which 
are essential for the life on earth is depleting rapidly 
[1]. Also pollution is a major issue which is very 
difficult to control. These things are serious even to 
cause an unbalance in the globe which may results in 
eradication of life from the earth. In case of water, 
effluents from households, agriculture and industry 
after various processes are dumping into water bodies 
like ponds, rivers, lakes and our oceans. Consequence 
of harmful entry of pollutants is the poor quality of the 
naturally available water. Also the annul rainfalls are 
getting low so that our underground water levels are 
lowering at an alarming rate. This also makes water 
too hard which cannot be used for domestic purposes. 
In short, both water quantity and qualities are 
becoming poor. Thus, efficient water treatment is 
necessary for this century to relief the thirst of our 
globe. Also we have to modify our technologies which 
are capable of producing potable water from waste 
(hard water).Solar distillation is a better alternative 
which is reliable on current world scenario [2]. 
Generally water can be treated by various techniques 
like Reverse osmosis, distillation, Ultra filtration 
etc…Each method needs a positive work and heat to 
run the system to get potable water. In distillation, 
latent heat is absorbed by the water to be treated from 
the heat source and thus water gets evaporated. 
Evaporated water release latent heat and thus, the 
condensate obtained will be pure water[3]. Amount of 
heat determines the rate of evaporation and thus to 
obtain higher evaporation rate, higher supply of heat 
is required. So, normal distillation requires adequate 
amount of conventional fuels to give required thermal 
energy to the distillation system. If we can replace the 
conventional heat source by renewable sources, then it 
will be a great boon for our world which suffers critical 
energy issues. Hence, solar distillation is an important 

alternative as a green technology in which the potable 
water can be obtained without giving any external heat 
and work source. In solar distillation, solar heat is 
trapped in an arrangement called solar still which 
have absorber plate, insulation and transparent glass. 
Absorber is a sheet material of Aluminium which 
coated with black paint in order to increase the heat 
absorbing rate. Insulation is provided to minimize the 
heat loss from the still. Transparent glass will allow 
the passage of solar radiation inside the still. Due to 
this heat addition, the water in the still gets evaporated 
and this water vapour will be condensed and collected 
to get pure water. Various factors can influence the 
evaporation and condensation rate which changes still 
productivity. Water depth, inlet water temperature, 
wick materials etc., can increase the condensate 
production. Also the availability and intensity of the 
sun will influence the entire performance of the solar 
still. Usage of wick materials can influence the still 
productivity [4]. These materials are highly porous 
and when it is dipped in water, it moves inside through 
tiny pores of the wick material by capillary action. 
Jute, Cotton and sponge are selected as wick material 
for this work. The completely wetted wick thus 
increases the effective surface area of the still water 
thus increases the condensate production. The sponge, 
jute and cotton are arranged inside the still in a similar 
fashion for each case [5]. The solar intensity, glass 
temperature, vapour temperature, still water 
temperature, absorber temperature and still 
productivity is measured. Still productivity for each 
case is experimentally measured and compared with 
that of simple still. 
 
II. EXPERIMENTAL PROCEDURE AND 
SETUP 
 
A. Double Slope Solar Still 
Solar still is a setup consists of absorber, insulator and 
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transparent glass for trapping thermal energy from the 
solar radiation. Absorber is a sheet material of 
Aluminum with dimension 1m x 1m and thickness of 
0.8mm and it is coated with black paint. Coating with 
black paint can increase the heat absorbing capacity of 
a material. Height of the absorber region is 10 cm. 
Total height of the still is 450cm. Still is insulated 
with plywood of thickness 1.5 cm. Still is covered with 
transparent glass in top which has a thickness of 
4mm.Glass is maintained at a slope of 30o (in double 
side).This slope is enough for the smooth flow of 
condensate towards the collecting pipe. A PVC pipe 
with an appropriate slope is made at both end of still in 
order to collect the condensate. A drain hole is set at 
one lower edge of the still in order to drain out the 
remaining water after distillation otherwise the 
remaining salt content will reduce the absorber 
performance. The temperature of the absorber and 
water changes with time according to water depth and 
solar intensity. Evaporation becomes higher as the 
water temperature increases. Hence higher solar 
intensity can raise the water temperature which in turn 
can enhance the productivity of the still. The top glass 
is double sloped transparent through which the 
sunlight can penetrate and maintains heat energy like 
greenhouse. This results in the rise of water 
temperature as the day progress. Bottom sides of glass 
(inside the still) have higher temperature and outer 
surface of the glass has lower temperature and 
condensation occurs due to this temperature 
difference.  Figure 1 shows the fabricated Double 
Slope Solar still by which experiment was conducted. 
   

 
Fig .1 Photographic view of Experimental Setup 

 
B. Experimental Setup 
1. Still with Cotton material 
Cotton is pure cellulose material which is a fibre 
material. It is wearable material which consists of 
cellulosic crystalline fibrils. Cotton fibre strength is 
due to the crystallinity of the individual fibres. This 
fibres gain strength when it gets wetted.  

 
Fig. 2 Jute, Sponge and Cotton material 

 
Fig. 3 Still with Cotton 

 
Cotton can absorb water very fast and gets wetted 
completely. Due to this property, the still productivity 
can be enhanced. Cotton material is made into eight 
pieces of dimension 1m x 0.08m. Four pieces were 
placed at the edges and remaining four was suspended 
on parallel strips as shown in Fig. 3. 
 
2. Still with Jute material 
Jute is a commonly available material which is one of 
the cheapest natural fibres and thus used for various 
purpose in day today life. Jute fibres have strong 
threads which is basically plant cellulose material. 
This is highly porous and due to the capillary effect, 
water gets completely filled in the jute which makes an 
increased in the effective water surface area thereby 
increasing the evaporation rate. 
Jute material is made into 8 pieces of dimension 1m 
length and 0.08 m width. It is placed on the 4 edges of 
the basin and put on 4 parallel strips as shown in the 
fig. 4. 

 
Fig.4 Still with Jute material 

3. Sponge 
Sponge is highly porous material which naturally or 
artificially available. A sponge can instantaneously 
absorb the nearby water and becomes wetted. 
Evaporation rate thus increases as the effective 
increase in the water surface area.Sponge is arranged 
similar to the cotton and jute in the still as shown in 
the figure 2 and 3.Dimension of sponge was 0.14m x 
0.09m x 0.01 cm. Fig. 5 shows one the sponge which 
was used in the experiment. 

 
Fig. 5 Still with sponge 
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C. Experimental Procedure 
Experiment on double slope solar still with simple 
solar still(SS) of depth 1cm was done on 03/02/2015. 
Still in cooperated with various wick materials such as 
cotton, jute and sponge was done on 07/02/2015, 
08/02/2015 and 10/02/2015 respectively. Initial depth 
for still with wick material was 1cm. Duration of 
experiment was 6 hour in a fair sunny day from 10:00 
am to 04:00 pm. Solar intensity variation is uncertain 
for each day and experiment was done on these days 
where the sun was fair so that the result made worthy 
of comparison. Solar still was placed in glass facing 
north south direction.  
The various measured parameters such as solar 
intensity, glass temperature, still water temperature, 
absorber temperature, vapour temperature was 
measured by Solar Power meter and digital 
thermometer. All the parameters and amount of 
condensate production was noted for every one hour. 
The specification of the instruments used for 
measuring the specified parameters for the experiment 
is given in the following table. 

 
 

III. RESULT AND DISCUSSION 
 
A. Solar Intensity 
The variation of solar intensity with time for each day 
is shown in Fig.6. Productivity of the solar still 
directly depends on the amount of solar radiation 
available and thus the still productivity should be 
compared with the solar intensity of experimented 
days. It is obvious that the solar radiation for a 
particular day is unpredictable and due to this 
uncertainty, the still productivity cannot be fairly 
compared. Only possibility is to conduct the 
experiment in same climatic condition where solar 
intensity having not much variations for the four days. 
Thus experiment was carried out in fair sunny days 
which had almost same solar conditions that made the 
result comparable. It was observed that the average 
maximum and minimum solar intensity for the four 
days were 1098 W/m2 and 460 W/m2 respectively. 
 

 
Fig.6 Solar Intensity with Time 

B. Temperature variations 
The changes in measured temperature of glass, 
vapour, still water and absorber plate with local time 
on various modes of still is plotted in the fig.7. Vapour 
temperature is always higher than the other 
temperature as seen from the graph. Also, glass 
temperature is always lesser than the other measured 
values. All the initial temperatures are minimum 
value and it increases as the day progress. Each 
parameter attained maximum value at the peak time 
(around 1.00 pm). Temperature variation should be 
compared with the solar intensity with time graph 
(Fig.6). 
 

 
Fig.7 Temperature with Local Time 

 
Water has higher specific heat capacity and it needs 
higher heat energy to raise its temperature to one unit. 
Whereas absorber has lower specific heat than water 
can attain higher temperature compared to water for a 
given quantity of heat (in normal conditions). But 
inside the still, both water and absorber temperature 
was almost same which means it acts like a single unit. 
Different variation in each parameter as seen from the 
plot is due to the different specific heat capacity of 
each element. 
 
C. Hourly Production 
Yield from the still was measured for every one hour. 
The production of condensate with time is shown in 
Fig.8.It is clear from the graph that hourly production 
was increased by the usage of porous materials. Hourly 
production should be compared with the solar 
intensity and it can be deduced that the condensate 
production is proportional to the solar intensity 
available. Also hourly production of jute and cotton 
was almost similar (slightly higher for the case of 
jute).Hourly production was the maximum at peak 
time for all the cases. 
 

 
Fig.8 Hourly Production 
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D. Cumulative Production 
 

 
Fig.8 Cumulative Production 

 
Cumulative production is the added hourly production 
for a period of 6 hours from 10:00 am to 4:00 pm 
(calculated from the fig.7). It is observed that total 
productivity was 2364ml, 2283ml, 2196ml and 
1987ml for the case of still with jute, cotton, sponge 
and for the simple still respectively. It is clear from the 
plot that total productivity is higher for still with jute 
and lesser for the simple solar still mode. Variations in 
the cumulative production is thus due the usage of 
different wick materials. Cumulative production for 
each case is shown in Fig.8. 
 
CONCLUSION 
 
Based on the experimentation, cumulative 
productivity per m2 for a period of 6 hours for simple 
still, still with cotton, still with jute and still with 
sponge are 1987 ml, 2283 ml, 2364 ml and 2196 ml 
respectively, i.e., it was increased by 15 % for cotton, 
19 % for jute and 11 % for sponge, when compared to 
that of simple still (with 1 cm water depth). It is found 
out that the productivity of still increased by the use of 
wick materials like cotton, jute and sponge. Total 
production was higher for the still with jute case and it 
was higher than cotton and sponge cases. The 
increased productivity in each case is due to the 
capillary effect because of porous in nature of wick 
material; it gets completely wetted so that it can 
increase the effective heat transfer surface area of the 

still water which causes higher evaporation. The 
difference in the productivity of wick materials is due 
to the difference in absorptivity and evaporation rate 
of each material.  Thus, from this work, it could be 
concluded that the productivity can be enhanced by the 
usage of wick materials such as cotton, jute and 
sponge. 
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