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Abstract 

The demand of pure water is increasing day by day due to its limited resource. Solar still 

is a device which convert the salty water into pure water with the help of solar energy. In 

present experimental work hemispherical shape conventional type solar still was prepared and 

its performance was measured with existing conventional type solar still. In hemispherical solar 

still due to its hemisphere condensing cover the lower value of inner glass cover temperature 

and higher water temperature of 56 C̊ and 60 C̊ were achieved. The hemispherical solar still 

have maximum 23% more distillate output compare to conventional type solar still. It was also 

found that with modification in design of solar still, higher distillate productivity could be 

achieved. 

[1] Introduction 

Pure water is prime requirement for all human being. Population of India is 2nd highest in 

the world. In many remote areas people do not get pure drinkable water. The sources of pure 

water are very less on the earth. As per WHO majority of diseases in people are occurs due to 

impure water and in future the requirement of clean water will be increase. The major portion 

of water on earth is salty or impure water, there is very little source of clean water. So it is 

necessary to create the sources which convert the impure water into the pure form. The non- 

renewable sources are decreasing day by day and they are highly polluting. So the better option 

is to use renewable sources of energy for water purification. Solar still convert the salty in to 

clean water using solar radiation. Solar still is the most renewable device which is useful on 

the areas where supply of electricity is not available. Solar distillation is the method in which 

saline water can be converted into pure water [1-4]. Desalination is simple and easy technique 

to use to remove the impurity/ salinity from sea water or brackish water. In solar distillation 

method clean and pure water can be obtained with solar still. There are many different 

techniques are available for water cleaning, but solar desalination is best among that due to its 

simplicity, non- polluting nature and it is useful in that areas where problem of electricity 

occurs. This is the reason behind wide usage of solar desalination method [5-7]. By evaporation 

and condensation process distilled water can be achieved from the solar still. Due to higher 

heat losses the distillate productivity of solar still is very low. It gives around 1.7 to 1.8 ml of 

water in single day. So this is not enough water for drinking for single person only [8-10]. 
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[2] Literature on Research Work 

Many researchers have taken different steps to lower the heat loss and increase the 

productivity of solar still. They used different technique by changing configuration in still, 

change the design of still, used a different absorbing material, flat plate collector, fins, 

evacuated tubes etc [11-12]. To increase the evaporative and absorber area solar still is 

modified with attachment of trays and mirror inside still by Abdullah et al. 2020 [13]. Patel 

and Kumar 2016 [14] compare the experiment with changing the lower height of solar still and 

get better result. Panchal Hitesh. 2016 [15] done experiment with 4mm; 5mm & 6mm glass 

cover thickness and get optimum result for 4mm. Morad et al. 2015 [16] reduces the top cover 

losses by applying cooling technique on it. Around 30% higher efficiency can be achieved by 

this technique. Shyora et. al. 2019 [17] compare the experiment with modifying stepped type 

solar still and get 23.5% higher efficiency. Panchal and Patel 2017 [18] observed that with 

higher speed of wind and higher solar radiation gives the higher distillate productivity. Higher 

wind speed and more solar isolation give higher distillate productivity. To preheat the water 

inside solar still Badran and Tahaineh 2005 [19] used a FPC and achieved 36% higher 

efficiency than conventional still. Raju and Narayana 2016 [20] connect a two FPC in series 

and compare the experiment. The modified system gives 41% higher distillate output than 

single FPC. Madiouli et al. 2020[21] used a PTC and FPC to achieve and concentrate the more 

solar radiation with conventional solar still, also it gives maximum efficiency in summer and 

winter. Fathy et al. 2018[22] conduct an experiment using a fixed and movable PTC with 

double slope still. El-Sebaii et al. 2008[23] conduct an experiment with solar still by measuring 

parameters with water mass and its thickness. This system gives higher day and night 

productivity than existing system. Panchal Hitesh 2014[24] conducted an experiment using 

energy storage material as metal stones and cow and get better result. A review on different 

thermal energy storage material like Black rubber, stones, ink, dyes, charcoal particle, jute wick 

etc done by Panchal Hitesh 2016[25]. It is found that these materials have good energy 

absorbing capacity. Murugavel and Shrithar 2011[26] used a wick material inside the basin 

area as an absorber to lower the volumetric heat capacity of still. For higher heat transfer area 

inside the still Omara et al.2011 [27] used a fins and corrugated absorber surface inside still. 

These modifications give 40% higher distillate than conventional still. Mevada et al. 2019[28] 

reviewed with different attachments of fins and found that increasing the height of fins and 

lower thickness gives higher efficiency in solar still. Sharshir et al.2019[29] used a evacuated 

tubes and nano fluids with pyramid shape solar still and compare experiment with conventional 

still. They also found the performance of copper oxide and carbon black nano material with 

solar still. Kumar et al.2014 [30] used a fan to circulate the water from basin to evacuated tubes 

with solar still. They found that performance of force mode system is higher than natural mode. 

Panchal and Shah 2014[31] conduct experiment on double slope type solar still with evacuated 

tubes and energy storage materials and found that with minimum 2 cm basin water depth gives 

optimum performance on solar still. A climatic parameters like wind speed, solar intensity also 

affect on productivity of solar still. The performance of still is decrease with lower wind speed 

and low solar intensity [32, 33]. To increase the heat transfer coefficient of water Panchal and 

Sathyamurthi 2017[34] have used a porous type fins. Rajaseenivasan and shrithar 2016[35] 

check performance of solar still using square and circular type of fins and found that both fins 
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increase the efficiency of solar still. Sebaii and Nagar 2017[36] found that material of the fins 

does not affect on productivity of solar still. The productivity of solar still can be increased by 

using different absorbing materials with fins on solar still; it gives higher distillate output than 

existing conventional system [37, 38]. Addition of nano materials with different absorbing 

materials and fins on solar still improve its performance, also the day and night productivity 

can be increased. [39,40] Saravanan et al. 2020 used a kanchey marble as a heat reservoir 

material and observed that without effect on phase of water medium basin water temperature 

is increased and around 163% higher distillate output can be achieved[41]. 

[3] Experimental Set Up 

In present experimental work conventional type hemispherical solar still was used. The 

objective of present experimental work is to check the performance of conventional type 

hemispherical solar still with existing solar still system. The experiment was conducted under 

the geometric conditions in Palanpur, Gujarat, India (24° 10' 45.59″ N, 72° 25' 36.05″ E). The 

experimental readings were taken in month of December 2023 for a total of five days from 

8:00 to 7:00 p.m. Different parameters, such as atmospheric temperature (Ta), water 

temperature (Tw), inner glass cover temperature (Tgi), solar intensity (I), and hourly and 

cumulative distillate outputs, were measured for five days. In this study, an average wind speed 

of 4 m/s was considered. All measured parameters were recorded on a digital data logger for 

all the days. From out of the five days readings the optimum readings are taken in calculation. 

Figure 1 shows the photograph of experimental set up. The solar still was fabricated from iron 

material and condensing cover is made of acrylic material. To collect the distilled water from 

solar still, a water jug with capacity of 5 litre is used. 

Figure 1. Experimental set up photograph 
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[4] Results & Discussion 

In below figure 2 to 4 shows the results of experimental work done carried out for 

hemispherical solar still. The different parameters like atmospheric temperature, solar 

intensity, water temperature, inner glass cover temperature were measure during the 

experimental work. All the readings were taken during morning 8:00 a,m to evening 7:00 p.m. 

From figure 2 it was found that in higher solar intensity the atmospheric temperature remains 

higher. It shows maximum during the noon time. Before noon and evening time due to lower 

solar intensity the atmospheric temperature remains lower. Solar intensity of 720 w/m2 reach 

at 1:00 p.m. Atmospheric temperature has major effect on performance of solar still. With 

higher value of atmospheric temperature, the water temperature of solar still remains higher, 

which leads to the maximum distillate output on that particular time. The value to water 

temperature remains the higher compare to inner glass cover temperature (figure 3). To achieve 

the maximum value to distillate output the inner glass cover temperature should be a lower, 

which reduce the heat losses, hence productivity of solar still could be improved. In this 

experimental work the obtained value of maximum water (Tw) and inner glass cover (Tgi) 

temperature are 60 C̊  and 56 C̊  respectively at 1:00 p.m. 

In figure 4 the total distillate output for hemispherical and conventional solar still is 

shown By higher value in water temperature and lower inner glass cover temperature in 

hemispheric solar still leads to the higher distillate output. The total distillate output obtained 

for hemispherical and conventional solar still are 1.780 (l/m2) & 1.450 (l/m2) respectively. 

Compare to conventional solar still in hemispherical type the distillate output remains higher 

due to its hemispherical design. The condensing cover losses minimum heat loss in 

hemispherical type which maintains the lower inner glass cover temperature in hemispherical 

solar still. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Ambient temperature vs. Solar Intensity 
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Figure 3. Water temperature & Inner glass cover temperature of hemispherical solar still 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Results of total distillate output for both solar still 

[5] Conclusion 

From experimental study it was found that by changing the shape and design of solar 
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intensity (I) and wind speed have major impact on performance of solar still. In hemispherical 

solar still the water temperature and inner glass cover temperature remains lower compare to 

conventional solar still. The obtained value to water and inner glass cover temperature are 60 C̊ 

and  56 C̊ respectively.  Also  the  total  distillate  output  obtained  for  hemispherical  and 
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conventional solar still are 1.780 (l/m2) & 1.450 (l/m2) respectively. The performance of 

hemispherical shape solar still remains higher compare to existing conventional type solar still. 

By changing the shape & design of solar still as hemispherical higher distillate in output could 

be achieved. 
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