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Abstract 

“Solar distillation” is a technology for producing potable water from brackish and underground water of low -

quality at low cost. It can reduce water-scarcity problems together with other water purification technologies. 

Solar distillation is analogous to natural hydrological cycle. It uses an apparatus called a solar still in which 

water is evaporated using solar energy, a form of renewable energy, and collected as distillate after 

condensation of the vapor. It effectively produces distilled water after removal of impurities. The major 

advantage of this is the use of solar energy instead of electrical energy generated from conventional fuels. This 

helps in producing potable water without degrading our environment. 
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     Introduction 

 There is an important need for clean, pure drinking water in many developing countries. Often water sources are 

brackish (i.e. contain dissolved salts) and/or contain harmful bacteria and therefore cannot be used for drinking. In 

addition, there are many coastal locations where seawater is abundant but potable water is not available. Pure 

water is also useful for batteries and in hospitals or schools. 

 Distillation is one of many processes that can be used for water purification. This requires an energy input, as 

heat, solar radiation can be the source of energy. In this process, water is evaporated, thus separating water vapour 

from dissolved matter, which is condensed as pure water.  

Solar water distillation is a solar technology with a very long history and installations were built over 2000 years 

ago, although to produce salt rather than drinking water. Documented use of solar stills began in the sixteenth 

century. An early large-scale solar still was built in 1872 to supply a mining community in Chile with drinking 

water. Mass production occurred for the first time during the Second World War when 200,000 inflatable plastic 

stills were made to be kept in life-crafts for the US Navy.  

There are a number of other approaches to water purification and desalination, such as photovoltaic powered 

reverse-osmosis, for which small-scale commercially available equipment is available. These are not considered 

here.  
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In addition, if treatment of polluted water is required rather than desalination, slow sand filtration is a good 

option.  

The purpose of this technical brief is to provide basic information and direct the reader to other, more detailed 

sources.  

 

Solar Energy 

The sun radiates the energy uniformly in all direction in the form of electromagnetic waves. When absorbed 
by body, it increases its temperature. It is a clean, inexhaustible, abundantly and universally available 

renewable energy. 

Solar energy has the greatest potential of all the sources of renewable energy and if only a small amount of 

this form of energy could be used, it will be one of the most important supplies of energy, especially when 
other sources in the country have depleted. This solution is solar water distillation. It is not a new process, but 
it has not received the attention that it deserves. Perhaps this is because it is such a low-tech and flexible 

solution to water problems. Nearly anyone is capable of building a still and providing themselves with 
completely pure water from very questionable sources.  Global energy consumption is about 3.5 x1020 J/ year 
Total surface area of the earth is 5.1 x1014 m2 Total amount of sun’s energy per year over all earth is 1.1 x 

1025 J/year. So we get about 16,000 times more solar energy than total energy used worldwide. If we only 
use land area (1.5 x 1014 m2) then we get about 5,000 times more solar energy than total energy used 
worldwide. If we can use 5% of this energy, it will be 50 times what the world will require.  The energy radiated 

by the sun on a bright sunny day is 4 to 7 KWh per m2. 

DESIGN OF SOLAR DISTILLATION PLANT 

1. Methodology 

The design methodology of the project involves designing an asymmetrical solar still as per the output 
requirements. An asymmetrical design is chosen as it has higher output efficiency .  The solar still is designed 

for an estimated output of around 3 to 5 liters, which is the average requirement for our application. In addition 
to it, an external reflector has been fabricated to increase the output efficiency.  

2. Material for Solar Still 

1. GLAZING:- Should have high transmittance for solar radiation, opaque to thermal radiation, resistance to 

abrasion, long life, low cost, high wet ability for water, lightweight, easy to handle and apply, and universal 

availability. Materials used are: glass or treated plastic.  

2. LINER: - Should absorb more solar radiation, should be durable, should be water tight, easily cleanable, low 

cost, and should be able to withstand temperature around 100⁰C. Materials used are: asphalt matt, black 

butyl rubber, black polyethylene etc. 

 3. SEALANT: - Should remain resilient at very low temperatures, low cost, durable and easily applicable. 

Materials used are: putty, tars, tapes silicon, and sealant.   

4. BASIN TRAY:-Should have long life, high resistance to corrosion and low-cost. Materials used are: wood, 

galvanized iron, steel, aluminum, asbestos cement, masonry bricks, concrete, etc.  

 5. CONDENSATE CHANNEL:-Materials used are: aluminum, galvanized iron, Concrete, plastic material, etc.  
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3. Basic requirements of a good Solar Still 

1. Be easily assembled in the field.  

2. Be constructed with locally available materials.  

3. Be light weight for ease of handing and transportation. 

4. Have an effective life of 10 to 20 years. 

 5. No requirement of any external power source. 

 6. Can also serve as a rainfall catchment surface. 

4. Operation Techniques 

 

This techniques 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. 

        5. Output of a Solar Still 
        An approximate method of estimating the output of a solar still is given by:  

 
Q = E x G x A  
              2.3  

where:  

Q = daily output of distilled water (litres/day)  

E = overall efficiency  

G = daily global solar irradiation (MJ/m²)  

A = aperture area of the still i.e, the plan areas for a simple basin still (²). 
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In a typical country the average, daily, global solar irradiation is typically 18.0 MJ/m² (5 kWh/m²). A simple basin 
still operates at an overall efficiency of about 30%. Hence the output per square metre of area is:  

daily output = (0.30 x 18.0 x 1 ) /2.3 

                              

= 2.3 litres (per square metre)  
The yearly output of a solar still is often therefore referred to as approximately one cubic metre per square 
metre. 

Conclusion 

Solar 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 process it 
has found that the black coated solar still is more effective when compared with the white coated solar still 
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