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Abstract— The purpose of this project is to fabricate a solar 

water distillation system that can purify the water, which is 

impure by using a systematic arrangement must have low cost 

for manufacturing and works based on renewable energy of 

solar.  There is less amount of water only left on earth that is 

safe to drink without purification after 20 -25 years from 

today. 99% of Earth's water is in a solid state and other impure 

form and the remaining is in liquid form. Due to this reason, 

water purification is necessary. Because of this, purposes the 

solar still is constructed which will convert the impure water 

into pure water using the renewable solar energy. The 

incoming solar radiation from the sun is heating the water, 

which placed in the basin in impure form, and this water gets 

evaporated and condensed into pure drinkable water. 
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I. INTRODUCTION 

The one of the methods to purify the polluted water called 

solar water distillation system and it can be call as solar still. 

It is a system used to distillation of water. In my project I am 

constructed both black and white coated solar stills and find 

out the coating which gives more efficiency by experiments. 

Single-basin solar still construction is easy, low cost and 

effective in distilling water with a high total dissolved salt 

content and bacteria removal. The average water production 

is about 0.5 litres per square meter per sun hour. The single 

basin solar still can be used for water distillation. The glass at 

the basin used to allow the sunlight to pass through it to attain 

the water. The analysis made with the distillate showed that 

removal of salts is compatible with a distillation of common 

water, the values of chlorides and sulphates in distillate are at 

least than 2 mg/L and zero respectively. From the water, salt 

content was removed, which reached values greater than 

80%.The performance evaluation carried out on the 

fabricated Solar Still has shown that it can be used for the 

salty water desalinization. The results have shown that a high 

enough temperature was attained which produced 

evaporation and the distillate produced and that is pure can be 

used for drinking. The solar still having a capacity of 

79355cm3 and produces a yield of 0.39 litres. This design 

comprises of two already existing methods of purifying 

water, such as the Solar Still and the SODIS (Solar water 

Disinfection). The aim and objective of this research study 

were achieved as an improved solar water purifier was 

designed and developed by improving the efficiency of the 

solar stills which having efficiencies between 38% and 47%. 

The percentage of pure water testing has an average rate of 

65%.[1] 

Double basin solar still coupled with evacuated 

tubes was constructed and tested. Several experiments have 

done to enhance the distillate output of a solar still. The 

performance of alone double basin solar still was compared 

with that of still coupled with evacuated tubes with and 

without coating of black. At the result, distillate output is 

increased to 56% by adding vacuum tubes and 65% by adding 

vacuum tubes and black granite gravel in a double basin solar 

still .The performance of an ordinary still was compared with 

the still coupled with evacuated tubes and found that the 

production of water has increased to 50.2% by introducing 

the evacuated tubes. Comparison of different solar stills 

which are pyramid and stepwise basin solar still are taken 

with its different parameters like water temperature, glass 

thickness, water surface area and absorber plate, these will 

affect solar still productivity and efficiency, because of 

variable solar still designs. As a result Stepwise solar still 

gives much better as compared to all solar still because of its 

large absorption area. The stepwise solar still has higher 

efficiency than other solar stills.[2] 

The fabrication of seven solar still designs and their 

performance evaluation in converting brackish water into 

fresh water for drinking are presented with the experimental 

results and the maximum amount of productivity is obtained 

by tubular solar still coupled pyramid solar still. Newly 

developed W-shape solar still with three channels erected on 

soil was economical for the average output of 2104 ml/day 

pure water. Concentration of total dissolved salts and ions in 

solar distilled water was found. Both the passive solar still 

and active solar still accelerates more and more solar energy 

utilization for desalination of water in a cost effective 

manner. For rural people in villages, wick or capillary type 

passive solar still seems to be an attractive choice to get water 

for drinking and other domestic purposes. The multistage 

solar desalination system with heat recovery system produces 

a higher yield than the normal solar still. The length of still, 

depth of water which impure, radiation and the temperature 

of inlet water are the major parameters which affect the 

performance of the still. Higher productivity during night 

time is achieved by using energy storing materials in the 

active solar stills.[3] 

The symmetrical design has more area where the 

occurrence of heat loss. As result, the solar still of 

asymmetrical shape with mirrors is a superior design with 

greater efficiency and higher overall water output. In 

conclusion, the basic asymmetrical still design is more 

efficient and less expensive. [4] 

The experiment is performed in winter season from 

10:00am to 04:00pm. Time taken by the drop for trickles 

down to the channel is 1 hour. Time taken by drop to come 

out from the channel is 30 min. 14 litres impure water was 

poured at the beginning of the experiment. The purified water 

of 1.5 litres got at the end of the experiment and the 

condensation is occurred at 310C of water. Between the time 

periods from 11:15 am to 1:30 pm the maximum evaporation 

is obtained. The obtained maximum temperature is 530C at 

1:30 pm and then decrease in the temperature. We have 
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poured 12 litres of impure water and at the end of the 

experiment obtained 1.5 litres which is carried out in winter 

season.[5] 

The evaporation rate can be increased effectively by 

coating the solar still base with photo-catalyst materials, or 

by pre-heating the inlet water of still. The easily available 

GAC is one of the best photo-catalyst materials suitable for 

the evaporation rate enhancement in solar still. Solar pond is 

efficient for pre-heating the inlet water to solar still. Hence, 

by the combination of GAC (granular activated carbon) 

coating and solar-pond technology the evaporation rate can 

be increased and the solar still efficiency also increased.  

Solar energy utilization in five different shapes of solar stills 

is taken. The glass cover of the solar still was tilted at angles 

of 15 degree, 25 degree, 35 degree and 45 degree. This is to 

find the angle for glass cover inclination. The results of the 

present study indicated that the double inclination solar still 

with a glass cover inclination of 150C and an inner surface 

area of 11645 cm2 is the best suited among the five models 

which have been constructed. In the single basin solar still 

testing is performed for 300 and 230 inclinations, As a result 

that 30 degree inclination of the solar still is more efficient. 

Various glass thicknesses have been tested and proved that 

4mm glass thickness is more efficient. 3 solar stills with 

similar in dimensions were manufactured from metal attached 

to pyramidal glass with angle (α = 45°) were evaluated and 

tested. Various amount of water is poured to find the effect of 

the water depth in the basin. They are (3, 6 and 9 litres). The 

contaminants are removed in the process of distillation. The 

increase in the pure water output is obtained by decrease in 

the depth of water. The increase in absorptive of water and 

increase the evaporation rate of the water inside the solar still 

is best in black coated solar still. In this paper, solar water 

distillation system was fabricated and the above literature 

survey dealing with the various design of solar water 

distillation system, various glass thicknesses, Tilting angles 

and using the various vacuum tubes are used to improve the 

performance of solar water distillation systems are available, 

but in literature survey dealing with different types coatings 

for the same dimensional solar water distillation system are 

not available. Hence two numbers of same solar water 

distillation systems was fabricated with two different coatings 

and the performance of each systems were analyzed.[6] 

A. Solar Still Components  

The components of a solar still from the figure 1: Wood 

boundary (except top surface), Glass (only on top surface), 

Inlet pipe, Outlet pipe, Trough for collecting the distilled 

water, Colour coatings (black and white), The tube 

connecting from outlet to pure water storage and Storage 

bottle. 

 

 

 
Fig. 1: Components of Solar Still 

B. Operation Technique  

 
Fig. 2: Solar Still Operation 

The figure 2 explains about the basic operation of 

the single basin solar still. Water to be cleaned is poured into 

the still to fill at certain amount of the basin. The glass cover 

allows the solar radiation to passes through and it reaches the 

bottom of the still which is mostly absorbed by the base 

because the surface is coated with black colour material to 

increase the sun heat absorption. The water begins to heat up 

and the moisture content of the air trapped between the water 

surface and the glass cover. Due to heating water gets 

evaporated from the basin and condenses on the inside of the 

cover of the glass. In this process, the impurities that present 

in the initial water are settled in the base itself and only 

Condensed water trickles in the inclined glass cover towards 

downward direction to collection trough and it is stored in the 

bottle. Every day the basin of the solar still must be cleaned 

to remove the settled salt contents and impurities. By 

removing these only we can absorb more amount of heat 

energy without wastage. 

 
Fig. 3: Modified Solar Still (Distilation) 

II. LITURATURE REVIEW 

Centre for Energy, Indian Institute of Technology Guwahati, 

Guwahati - 781 039, Assam, India In this paper, an emphasis 

has been given to present a comprehensive review of the 

effects of various operating parameters, such as solar 

intensity, wind velocity, ambient temperature, water-glass 
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temperature difference, free surface area of water, absorber 

plate area, temperature of inlet water, glass angle and depth 

of water, on the performance of solar distillation units. 

Development of various types and configurations of solar 

distillation units has been reported in the literature. In 

majority of the studies, efforts were made to augment the 

daily distillate production by coupling the solar stills with a 

number of auxiliaries, viz., fins, collector, tank and collector, 

flat plate collector, hot water storage tank, mini solar pond, 

baffle suspended absorber, wick, multi-wick, concave wick, 

etc. Incorporation of energy storage materials, such as black 

rubber, gravel, metallic wiry sponges, and surfactant 

additives (such as sodium laurylsulphate), has also been 

reported. In each case, best combination for higher 

performance was identified and reported. However, the daily 

distillate efficiency was not found to be sufficient enough 

according to the demand. A maximum distillate production of 

3.5–5 l/m2 per day has been reported so far in the passive 

solar still. Detailed exergy and energy 

Analysis have also been carried out in the literature. 

Knowledge of heat transfer and thermodynamics are essential 

for designing an improved solar distillation unit. The demand 

and multiple applications of distilled water have motivated 

the researchers to develop solar stills with higher distillation 

efficiency. The major bottlenecks which prevent the current 

solar stills from reaching better performance are found to be 

ineffective insulation, non-uniform solar insulation and 

inconsistent weather condition, scaling on the absorber plate 

which results in a decrease in absorptive and hence decreases 

performance. 

The most prominent challenge is to increase the 

daily distillation yield per unit area by minimizing the losses 

of energy to meet the demand of clean water (fluoride free) 

for drinking as well as for feeding in batteries. Based on the 

literature survey, it is observed that researchers need to focus 

on the following areas to enhance the daily distillation yield 

per unit area efficiently and economically. 

1) Geometry of passive solar still with tracking facility to 

capture the maximum solar insolation. 

2) Geometry of the absorber plate (objective should be 

increase the absorber area by changing the configuration, 

such as stepping and incorporating fins) with 

incorporation of various energy absorbing media, such as 

wicks, charcoals and black pebbles. 

3) Thermodynamics analysis (energy and exergy analysis) 

and heat transfer analysis to understand the energy flow 

in the solar stills so that the energy losses taking place 

from the top, bottom and sides of the solar still scan 

minimized effectively. Investigation of temperature 

dependent parameters on thermal modelling for efficient 

prediction may be one of the active focus areas. 

4) Integration of solar devices with optimized operating 

parameters for effective output. 

Further extensive study and experimentation are 

required to understand the extent of effects of various 

operating parameters, configurations along with heat transfer 

and thermodynamics on productivity, so as to optimize the 

same for achieving the maximum daily distillate efficiency. 

A. Eastern Mediterranean University, G. Magosa, KKTC, 

Mersin 10 Turkey 

Solar still is a device to desalinate impure water like brackish 

or saline water. It is a simple device to get potable/fresh 

distilled water from impure water, using solar energy as fuel, 

for its various applications in domestic, and industrial sectors. 

The basic concept of using solar energy to obtain drinkable 

fresh water from salty, brackish or contaminated water is 

really quite simple. Water left in an open container in an open 

area will evaporate into the air. The purpose of a solar still is 

to capture this evaporated (or distilled) water by condensing 

it onto a cool surface. 

B. Mechanical Engineering Department, Moradabad 

Institute of Technology, Moradabad 244001, India 

The consumption of fresh water is increasing all over the 

world, mainly due to the population explosion as well as the 

rapid industrial growth. Fresh water is essential in routine life 

and used in agriculture as well as industry. In the present 

work, the efforts have been made (for solar homes) to utilize 

the ideal timings of a SWH and SDC in five different 

households by combining them into a high rated solar 

distilled unit. Such types of the arrangement not only utilize 

the maximum use of solar energy systems, but also eliminate 

the use of a solar still that requires a large space for 

installation and a higher purchase cost and also needs a high 

maintenance. Itis also notable that the present system 

performs only on solar energy; no thermal heat storage 

material or any other type of fuel or auxiliary power has been 

used for high distillation rate. Apart from this, likely 

arrangements can cook the food, heat the water, and produce 

distilled water simultaneously at one platform without any 

conventional fuel consumption. 

It has been observed that the present distillation unit 

can be used easily three hours/day for water distillation for a 

daily productivity of around 1.15 liters /day (depends upon 

ambient conditions), simultaneously with solar cooking and 

water heating. This obtained distilled water cost around 14 IR 

daily and can save around 434 IR/m. Results show that the 

PBP of the whole solar distilled water unit is around 1.16 

Years. The pH and ppm values were obtained as 7.7 and 21, 

respectively. There has been a wide scaled adoption of 

distilled water in hospitals/dispensaries, schools, batteries 

invertors, automobiles batteries, factories, and especially 

solar homes. 

C. European Journal of Sustainable Development (2012), 1, 

2, 315-352 

1) Newly developed W-shape solar still with three channel 

erected on soil was economical for the average output of 

2104 ml/day distilled water. 

2) Concentration of pH, EC, TDS and ions in solar distilled 

water was found to be similar as conventional distilled 

water. 

D. J.S. Gawande, Associate Professor, Department of 

Mechanical Engineering, RajarshiShahu College of 

Engineering, Buldana-MS, SGB Amravati University-

Amravati, Maharashtra (Inida). 

Two numbers of solar stills with different glass cover 

thicknesses were installed and tested. Solar still A was pro-
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vided a glass cover with 4 mm thickness and solar still D was 

provided a glass cover with 3.5 mm thickness. Other 

parameters like depth of water and shape of absorber surfce 

were kept constant. It has been observed that the distillate 

yield of solar still D is 31.13% higher than that of solar still 

A. Hence, it can be concluded that lesser the glass cover 

thickness, higher is the distillate yield. Solar still D was 

shown to have the highest thermal efficiency of about 

28.09%.The laboratory tests indicate that the distillation 

process has eliminated total dissolved solids and total 

hardness. This shows that the distillation process is suitable 

for obtaining potable water as per the prescribed standards. 

Also, an economic analysis was made. The pay-back period 

of the solar still D with 3.5 mm glass cover thickness is the 

least as compared to the solar still with 4 mm glass cover 

thickness and it is 628 days. 

III. CONCLUSION 

Distillation of water using solar still basin is the most 

economical method to get portable drinking water Salt, 

bacteria and other impurities are contaminated which are to 

be removed completely in the distillation process. The solar 

stills are best technology for living beings and environment 

because they do not need electricity for processing, no 

running water is required, lifetime is more and easy to 

maintain. In the experiment it has found that the black coated 

solar stills more effective when compared with the white 

coated solar still. 
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