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Abstract 

 

The scarcity of water is a major problem in the large part of the world. The problem is so severe that many countries are fighting 

to solve the problem of potable water and many people are even becoming the victims of the deceases because of intake of 

impure water. The purification of water is energy intensive process. Solar distillation is attractive alternative as it uses solar 

energy. It is also easy in construction, simple in operation, has low maintenance and operating cost. Solar stills are easy to 

construct, can be done by local people from locally available materials, simple in operation by unskilled personnel, no hard 

maintenance requirements and almost no operation cost. But they have the disadvantages of high initial cost, large land 

requirement for installation and have output dependent on the available solar radiation. If there is no sunshine, the productivity is 

almost zero for conventional basin type model. However, from the simplest basin type models of solar still in earlier days, 

researchers have progressed a lot to increase its efficiency. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Solar water purification involves purifying water for drinking and household purpose through the usage of solar energy in many 

different ways .Using solar energy for water treatment has become more common as it is a usually low technology solution that 

works to capture the heat and energy from the sun to make water cleaner and healthier for human use and consumption. Solar 

water treatment is particularly beneficial for rural communities, as they do not have other forms of water purification 

infrastructure and more importantly, electricity to run such structures. The most positive feature about solar water purification is 

that there is no requirement of fuel. It is precisely due to the lack of fuel that makes solar application relatively superior than 

conventional sources of energy as it does not cause pollution or health hazards associated with pollution. 

Most of our earth surface is covered by water; however, less than 1% of total available water is fresh water which is mostly 

available in lakes, rivers and underground. Again, about one-third of that potential fresh water can only be used for human needs 

due to mixed factors. Approximately 1.1 billion people in this world have inadequate access to safe drinking water. There are 26 

countries do not have enough water to maintain agriculture and economic developments. At least 80% of arid and semiarid 

countries have serious periodic droughts. A third of Africans and most of Middle-East people live without enough water 

(Bouchekima,2003). The population growth -coupled with industrialization and urbanization results in an increasing demand for 

water. In India, the scarcity of desalinated water is severe in coastal areas, especially in the remote coastal areas. Renewable 

energy based desalination plants can solve this fresh water production problem without causing any fossil energy depletion, 

hydrocarbon pollution and environmental degradation. In spite of the limitations of being a dilute source and intermittent in 

nature, solar energy has the potential for meeting and supplementing various energy requirements. Solar energy systems; being 

modular in nature can be installed in any capacity. 

To dispel a common belief,it is not necessary to boil water to distil, simply elevating its temperature, short of boiling ,will 

adequately increase the evaporation rate. In fact ,although vigorous boiling hastens the distillation process it also can force 

unwanted residue into the distillate defeating purification .further more to boil water with sunlight require more costly apparatus 

than is needed to distil it a little more slowly without boiling. 
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Many levels of purification can be achieved with this process depending upon the intended application. Sterilized water for 

medical uses requires a different process than that used to make drinking water. Purification water heavy in dissolved salts 

differs from purification of water that has been dirtied by other chemicals or suspended solids. 

Solar still is possibly the oldest method of desalination of water. Its principle of operation is the greenhouse effect; the 

radiation from the sun evaporates water inside a closed glass covered chamber at a temperature higher than the ambient.The 

saline water is fed on a black plate in the lower portion of the solar distiller. The heat of the sun causes the water to evaporate 

and water vapour condenses to form purely distilled droplets of water when it reaches the cool transparent leaning surface made 

of glass or plastic. The droplets slide down along the leaning surface and are collected through special channels located under the 

leaning surface. 

II. LITERATURE REVIEW 

Solar water distillation is an antique way of converting impure water into potable water .first time, this technique was used by 

arab alchemists in 1551.In 1872, the first modern solar still was built in chile, which consists of64 basin and supplied up to 

20000 liters of water per day .US Navy during world war II ,created 20000 stills for the navy. 

Rai and Tiwari (1983) presented the performance of a single basinsolar still coupled with a flat plate collector. The results 

showthat, the average daily production of distilled water has been found to be 24%higher than that of a simple single basin solar 

still. He concluded that, the best performance was achieved by the single basin still coupled with a flat plate collector having 

forced circulation and blackened jute cloth floating over the basin water and a small quantity of black dye added to the water. 

From the economic point of view, the circulating pump should be usedin the morning and evening when thermosiphon stops 

during sunshine. 

 
Fig. 1: Eze.et.al. worked on solar distillation for refining the beach water: 

They analysed various chemical and biological parameters of the seawater. They observed that the solar still with an average 

efficiency of 36.8% performed within the acceptable range for passive solar systems.  

 Sharma and Bhatele carried out solar distillation with different feeds: 

The modes of feed were fresh water from the main supply and hot-water from the natural convection-solar water heater under 

withdrawal and non -withdrawal conditions. According to them, the temperatures of the humid air/ vapour in the solar still, 

drastically increased from the water level. It droped at glass surface. With fresh water feed, the efficiency after first three hours 

was 13 -14 percent. It increased to 65.57 % and 64.87 % when there was extra withdrawal and the feed was hot water from solar 

water heater. 

 Suneesh and Jayaprakash carried out work on experimental validation of double slope solar distillation: 

They analyzed the parameters like productivity, efficiency, internal heat transfer. The oveall efficiency was observed to be 28 

percent. According to their studies, still design was good enough to reduce convective and radiative heat loss and thus ensured 

maximum evaporation. 
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 Jorapur and. Rajvanshi carried out alcohol distillation by using solar still: 

They used a flat plate solar collector system. The collection efficiency was 28%. According to them, solar distillation of alcohol 

using flat plate collectors was economically not viable. 

Patel et. all investigated the effect of dye on distillation of a single slope active solar still coupled with evacuated glass tube 

solar collector: 

They used heat storage materials like black, blue and red dye. When exposed to sunrays, temperature inside the evacuated 

glass tube was more than 80o C.They concluded that output with black dye was higher compared to other dyes. 

 Srivastava and Agrawal studied economics of a high performance solar distilled water plant: 

According to the studies, the production cost of the distilled water produced per litre by the high performance plant was Rs.5.07. 

The cost for the conventional still is Rs.7.90 and the market cost was Rs.20.00. They concluded that this was very economical, 

cost effective, minimum maintenance and the zero energy cost option. 

 An investigation on design and development of wick type solar distillation system was carried out by Sengaret.al. 

They carried out chemocal analysis of pure and impure water. Single Basin Wick Type Solar Desalination Plant (SBWSD) had 

efficiency of 47.14% in winter and 56.29% in summer. 

 Younis et.al.studied the factors affecting water distillation by solar energy: 

The performance was studied with respect to the parameters like the water salinity (28, 35 and 58 mmoh/cm,(ds/m), the water 

depth (6,9 and 12cm), the glass cover thickness ( 2,4 and 6mm), the percentage of daylight (43.7 , 47.4 and 52.1%), the solar 

radiation, the ambient air temperature, the wind speed and the relative humidity.They observed that the distillation output 

increased with high value of ambient air temperature and solar radiation. 

El-Nashar studied the multiple effect evaporators using solar energy [17]. According to his study, this system was technically 

and economically feasible. 

 Sengar and Kurchania designed solar geyser cum distiller for domestic use: 

They observed that the efficiency of solar distillation unit was 36.70 and 27.48% respectively in winter and 

summer.Temperatures achieved in winter and summer were 48.68 and 52.28°C respectively. 

A diffusion-type solar still was proposed by Dunkle (1961) where he describes the advantagesof multiple effect diffusion still 

and indicated the effect of different parameters on the still performance. The earlier reference of capillary stills involved use of 

jute cloths for wicking as it canhold more water, very cheap and long lasting as compared to other natural fibers. 

Moustafaet al. (1979) used a black synthetic 2.5 cm thick mat to construct the wick type solar still. They control the flow of 

water in their wick with a photocell operated valve type flow regulator. They compared this wick type solar still with a basin 

type model and found that the wick type has higher efficiency and faster response than a basin type solar still. 

Gandhidasan (1983) studied about the dual purposes of the wick-type solar stills. He has proved theoretically that it is possible 

to use a capillary still for application of solar distillation as well as a regenerator for liquid desiccants. The temperature 

difference between the glass cover and wick surface is an important parameter for high productivity. Efforts have made to lower 

down the glass cover temperature as low as possible. 

Kiatsiriroatet al. (1987) calculated the transient performance and mass transfer of a vertical type solar still. 

Murase et al. have analyzed a specific problem associated with the feeding system of a roof type solar still and they have also 

analyzed a specific problem associated with the metallic materials i.e. metallic materials would not be suitable for the 

construction of solar stills with low productivity. Copper Nickel alloys have been widely used for the tube material. 
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SoterisKalogirou present that desalination methods are analysed with respect to their primary energy consumption, sea-water 

treatment requirement and equipment cost From this analysis, the multiple effect boiling evaporator is concluded to be the most 

suitable method for stimulation by solar energy. The parabolic-trough solar-collector is selected mainly due to its ability to 

function at high temperatures with high efficiency. System modeling is used to predict the rate of fresh water produced by four 

sizes of systems, varying from small 10m2 to large 2160m2 collectorarea applications. 

J.R. Paden et al Desalination of seawater is demonstrated to be feasible at the typical ocean surface temperatures between 26 

and 32°C by using a low pressure vaporization and condensation process. An experimental test rig is set up and the results of a 

large number of test runs show excellent agreement with a theoretical model. Vacuum pressures between 1.3 and 2.3 KPa are 

used for evaporation and condensation in the experiments. The yield is observed to be almost 4% at the lower range of vacuum 

pressures and the upper range of feed water temperatures and matches closely with the experiments. The quality of the 

condensed water is extremely good with a chloride content of about 24-40 ppm and a pH value between 6.70 and 7.05. swirl 

injection nozzle, used for garden sprays, and operated at small values of injection pressure drops of about 0.1 MPa is seen to be 

adequate to ensure the necessary evaporation. The study brings to focus the possibility of using the warm water from the upper 

surface of the ocean for vaporization and condensing the vapor with cold water, obtainable in the ocean depths, for a low energy 

desalination system. 

Mousa et al.have focus in achieving high efficiency with respect to temperature difference between the water in basin and 

glass cover. Several improvements have been proposed such as the use of forced convection, a dye, and external condensers. 

Authors found drawbacks, i.e. the need for a controllable air supply, the effect of dye on distillate quality and the need for an 

electric power supply. 

Andrea Cipollina et al present that multi-stage flash technology has been carried out to provide better insight on flashing 

phenomena in MSF chambers conducted by performing an experimental investigation on a laboratory scale MSF unit, allowing 

the phenomenological study of flashing and its dependences on operating parameters. The effects of nucleation and turbulence 

promoters on flashing efficiency were analysed. Efficiency enhancements due to nucleation promoters (i.e. metallic net and 

abrasive paper) only arose when these counteracted the effect of high brine levels responsible for inhibiting bubble formation and 

growth. On the contrary, efficiency enhancements due to turbulence a promoter (i.e. Raschig rings) has been strongly observed in 

all the experimental runs conducted. 

Bier et al. constructed another SPMD using an air gap membrane distillation (AGMD) module instead of the direct contact 

membrane distillation (DCMD) module tested in the SPMD pilot plant constructed by Hogan et al. The latent heat recovery in 

this late pilot plant was integrated with MD Patel et al, International Journal of Advanced Engineering Research and Studies E-

ISSN2249–8974IJAERS/Vol. II/ Issue I/Oct.-Dec.,2012/157-161 in a spiral-wound membrane module. However, the additional 

mass transfer resistance created by the air gap resulted in a large reduction in the trans membrane water flux. 

Richards and Schafer reported on the design and field-testing of a photovoltaic (PV)-powered desalination system. The system 

described was intended for use in remote areas of the Australian outback. The system was based on a hybrid membrane 

configuration, with an UF module for removing particulates, bacteria and viruses and a NF or RO membrane for removing salts. 

The system produced clean drinking water from a variety of feed waters, including high salinity (3500 mg/L) water. The specific 

energy consumption ranged from 2 to 8 kWh/m3 of disinfected and desalinated drinking water, depending on the salinity of the 

feed water and the system operating conditions.  

Koschilkowski et alUsed a similar membrane module to that used by Bier et al. in their study of a SPMD pilot plant. 

According to their calculations, without heat storage, the plant can distil 150 L/d of water in the summer in a southern country. 

III. CONCLUSION 

The design development of both active and passive solar stills accelerates more and more solar energy utilization for desalination 

of water in a cost effective manner. For rural people in remote areas, passive solar still specially the wick or capillary type seems 

to be attractive choice get water for drinking and other domestic purposes. Advances have made to improve the evaporation rate 

of a capillary solar still by changing the fiber and fabric. From multilayer thick fabric researchers move to very thin fabric. Again 

the fiber used now is hydrophobic one rather than the hydrophilic. This enhances the durability of still fabric. The design 

complicacy is not desirable for the rural domestic applications. Hence, material developments should be the point of focus 

for future research in this area.  

The simple conventional solar still is more economical than active solar distillation system to provide drinking for the 

domestic applications.A single sloped solar still receives more radiation than adouble sloped solar still at low and high altitude 

stations. 

Lower condensing cover angle yield is more compared to higher condensing cover angle. 

Solar still productivity mainly depends on temperature difference between water and glass.The effect of water flow over the 

glass cover has a significant effect on the heat capacity of water mass in the basin.The still consisted of a vertical conical shaped 

blackened cotton wick (representing absorbing/evaporating surface) with good capillarity is increasing the yield. Energy storage 

medium increases the solar still productivity and efficiency. An addition of black dye increases the daily productivity and the 

efficiency of the system by about 10%. 

Solar stills in combination with greenhouses could be designed to provide technically feasible systems suitable forarid areas. 

In active solar distillation system the optimum flat-plate collector inclination is 20° and the still glass-cover inclinationis 15° for 
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a solar still which provides maximum annual yield.The active solar still is more suitable for commercial applications like 

distilled water for selling purposes, extraction of essence from different seeds and green leaves use in batteries, chemical 

laboratories etc. 

Solar stills have a good chance of success in India for lower capacities which are more than 20 km away from the source of 

fresh water and where the TDS of saline water is over10,000 ppm.To decrease fresh water costs, efforts should be undertaken in 

the following research topics: thermal storage studies, insulation studies, thermo-optical studies for the condensingcovers, 

geometry and design studies. From the above discussions various parameters involving the conventional solar still productivity 

are identified.Inprinciple, solar energy can be used to separate pure water from most of the natural contaminants, such as 

dissolved solids (salts) and particles (dirt and algae).Solar distillation is most economically effective when sunlight is allowed to 

pass through a transparent cover and into a black evaporating pan with little pr no concentration of the sun rays. 
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