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ABSTRACT: One of the most important needs for a living thing on earth is the pure water and now a days this 
valuable natural source is facing severe scarcity problems. Solar refining is a better choice to minimize this problem by 
harvesting solar radiation in solar still and thereby producing pure water from hard water or brine. In this work, an 
attempt was made to improve the efficiency of still by external reflectors, glass wool insulation the combination. 
Finally the efficiency of the simple still was compared with that of external reflectors, glass wool the mixture. Use of 
external reflectors and glass wool increases the overall temperature of the still water and improve the evaporation 
respectively thereby this will improve the condensate making of the solar still. It was observed that productivity 
increased by 14% for still with collector, 10% for still with glass wool and 17% for still with collector glass wool 
combination when compared with simple still. 
 
KEYWORDS: Solar Energy, Wick material, Solar incidence angle variation, Transmittance variation, Still modelling. 
 

I. INTRODUCTION 
 

Water is one of the most essential element for life on earth, Today each basic elements viz. air, water, soil etc., 
are impure which causes an unbalance in   the  survival  of  the  living  things  on  the  earth.  In case   of   water   
effluents   from   industrial, agricultural sectors are dumping into the water bodies thus make it unusable. Also the 
annul rainfalls are getting low so that our underground water levels are lowering at an alarming rate [1]. 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 [2]. 
Distillation  using  solar  energy is  a  great  possibility to  harvest  the  potable  water  from wastewater or brine. Solar 
energy is made trapped in a solar still where the water gets heated and the condensed water can be utilized as potable 
water. Efficiency of a still depends on various factors viz. absorber area, water temperature, glass temperature etc.[3]. If 
we can improve the overall water temperature, it will increase the evaporation rate and gives higher productivity. 
External reflector to reflect the energy from sun to solar still, overall water temperature of still becomes higher which 
increases the still efficiency. Glass wool is another option to improve the evaporation rate. Glass wool is highly 
insulation [5] and when it placed in the inside of the gap between wood and basin, glass wool gets filled entirely with 
water due to the capillary effect. Due to the increased effective surface area of water, evaporation becomes higher. By 
combining external reflector and glass wool, the productivity can be further increased due its combined effect. 
Evaporation is proportional to the overall temperature of still water and when the collector water is added, the 
temperature raise causes higher evaporation.  Due to increased temperature, glass wool evaporation also becomes 
higher so that the combination can produce better result. Various factors can influence the rate of production of the 
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solar still. Experiment was done with water level of 1cm depth, still with collector, still with sponge and then the 
combination. Different arrangement can cause changes in the productivity in the still. Temperature variation for still 
water, glass, absorber, vapour and are noted and studied. Hourly and cumulative condensate production is measured 
and    compared with that of productivity of simple still with water depth of 1 cm. 

II. EXPERIMENTAL SETUP AND PROCEDURE 
 

Four Slope Solar Still.  Solar still consists of insulator and transparent glass for trapping thermal energy from the solar 
radiation. It is coated with black paint. Coating with black paint can increase the heat absorbing capacity of a material. 
Still is insulated with thermo col 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 14o (in four side).This slope is sufficient for the smooth flow  of 
condensate towards the collecting pipe. A steel plate with an suitable slope is made at both end of still in order to 
collect the condensate. The temperature of the absorber and water changes with time according to water depth and solar 
strength. 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 temperatures for a given quantity of heat. 
Evaporation becomes higher as the water temperature increases. The top glass is four sloped transparent through which 
the sunlight can go through 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. 
 
External modification. The use of modification in the still increases the productivity of the still with reflectors has 
higher productivity compared to solar without reflectors 

 
 

Fig.1 2D view ofSolarstill 
 

III. EXPERIMENTAL PROCEDURE 
 

1. Experiment on four slope solar still with various modes such as Simple  Still  (SS)  of  water  depth  1  cm  (on  
10/03/2019),   

2. still  with  black stone  (on 11/03/2019),  
3. still with granite (on 12/03/2019) and  

http://www.ijirset.com


 
 
           
 
          ISSN(Online): 2319-8753 

           ISSN (Print) :  2347-6710 

International Journal of Innovative Research in Science, 
Engineering and Technology 

(A High Impact Factor, Monthly, Peer Reviewed Journal) 

Visit: www.ijirset.com 
Vol. 8, Issue 3, March 2019 

 

Copyright to IJIRSET                                                             DOI:10.15680/IJIRSET.2019.0803183                                             2742 

     

4. Combination of still black stone and granite (on13/03/2016). It is done for 8 hour in a fair sunny day from 
10:00 am to 05:00 pm. Solar still was placed   in glass facing four direction.   

The  various  measured  parameters  such  as  solar intensity,  
1. Glass temperature,  
2. Water temperature,  
3. Absorber temperature,  
4. Digital thermometer (Measuring range: 500C to +2000C, Accuracy: +10C, Resolution: 0.1, Probe size: 

3.5mm(ϕ) x 120mm(L). All the parameters and amount of condensate production was noted for every one 
hour. 

 

IV. EXPERIMENTAL RESULTS 
 

Solar intensity. 
The variation of solar intensity with time for the period from 10th February 2019 to13th march 2019 is shown in the 

Fig 2. 
 

 
Fig.2 Solar Intensity with Time 

 
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 which is random. Due to this, 
experiment was done on four successive fair sunny days which made result comparable. 
 
Temperature variation. 

The changes of measured temperature of glass, vapour, still water and absorber  mirror  with  local  time  on  
the  four  consecutive  days  are plotted. Vapour temperature is always higher than the other temperature as seen from 
the graph. Also, glass temperature is always smaller 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).Different variation in each parameter as seen from the plot is due to 
the different specific heat capacity of each element. Temperature variation can be compared with the solar intensity 
with time graph (Fig.2) 
. 

http://www.ijirset.com


 
 
           
 
          ISSN(Online): 2319-8753 

           ISSN (Print) :  2347-6710 

International Journal of Innovative Research in Science, 
Engineering and Technology 

(A High Impact Factor, Monthly, Peer Reviewed Journal) 

Visit: www.ijirset.com 
Vol. 8, Issue 3, March 2019 

 

Copyright to IJIRSET                                                             DOI:10.15680/IJIRSET.2019.0803183                                             2743 

     

Hourly productivity.  

  
Fig .3 Hourly Condensate Productions 

 
Yield from the still measured for every one hour. The production of condensate with time is shown in Fig.3. It 

is clear from the graph that hourly production was higher for almost all the time. Hourly production should be 
compared with the hourly solar intensity and it can be deduced that the condensate production is proportional to the 
solar intensity available. Also, the hourly production was higher for the reflector and glass wool combination in most 
cases except in the evening hours. 
 
Comparison of Cumulative yield for various depths.  

Cumulative production is the total amount of added hourly production for a period of 6 hours (calculated from 
the figure 4) as shown in figure 5. It is clear from the graph that total productivity is higher for still with reflector and 
glass wool combination and lesser for simple still of the same water depth (from 10:00 am to 4:00 pm). 

 
 

  
Fig .4 Cumulative Condensate Productions 
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Variations in the cumulative production are due to usage of collector and sponge that can be seen from the plot. Rate of 
evaporation varies due to various modes of still and due to this, cumulative production becomes different in each case 

V. CONCLUSION 
 

1. Based on the experimentation, increasing productivity per m2 for a period of 8 hours for simple still, still with 
black stone, still with granite  and still with the black stone & granite combination are 4000 ml, 5200 ml, 5000 
ml and 6750 ml respectively,  

2. It was increased by 14 % for black stone, 10 % for granite and 17 % for the black stone and granite 
combination, when compared to that of still with 1 cm water depth. It is obvious that the productivity of still 
with reflector got increased due to the mixing of higher temperature water in the still. 
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