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Abstract: 

Main aim of this project is to build a solar water distillation system that can purify water from almost any source, which is dirty, 

impure and unsuitable for drinking using systematic arrangement that is relatively low cost, portable, reliable, and depends only on 

renewable solar energy. Most of the areas of earth surface are completely filled with water but there is only less amount of clean 

water is present on earth which is suitable for drinking. In addition, there are many coastal areas where seawater is abundant but 

portable water is not available. Due to this reason, purification of water is become necessary. However, the beginning of shortage 

in fossil fuel supply and the growing need of water supply from renewable energy sources have motivated further development of 

water desalination and purification by renewable energies Because of this, a system is needed to be build which uses solar energy 

of sun to heat the impure water inside solar water still which gets evaporated, and condenses into clean water that can be easily 

collected in a container. Solar water still is useful in rural areas where there is shortage of electricity and portable water. 
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I. INTRODUCTION 

 

Water is a basic requirement of any being with food and air. 

Fresh water resources generally available are rivers, lakes and 

underground water reservoirs. About 71% of the planet is 

covered with water, yet of all that 96.5% of the planet’s water 

is originate in oceans, 1.7% in  glaciers and the ice caps and 

0.001% in the air as vapor and clouds. Only 3% of the planet’s 

water is fresh water and 98.8% of that water is in ice and 

ground water. Less than 1% of all freshwater is in rivers, lakes 

and the atmosphere. Distillation is one of the various methods 

available for water purification, and light from sun is one of 

quite a few types of thermal energy which gives heat that can 

be used to power that process. To disperse a common belief, it 

is not necessary to boil water to distil it. Simply elevating its 

temperature, sort of boiling process, will sufficiently increase 

the evaporation rate. In reality, although forceful boiling 

fastens the distillation process, it can also force unwanted 

particles into the distillation which can defeat purification. 

One of the method to purify the impure water from source is 

solar water purification which is also knows as solar water 

still. Single basin solar water still is low cost, reliable and easy 

to build as compared to multi basin, w shaped, multi stage 

stills. Output of single basin solar still is about 600ml per hour 

from 2litres of polluted water. Here we uses solar still 

equipped with wick material for capillary action which supply 

impure water from source to still basin for distillation through 

capillary action of a wick. 

 

II. SOLAR STILL 

 

Solar water still distilled by using heat from solar energy to 

evaporate, cool and then collects water. There are many types 

of solar still, Solar distils including large concentrated and trap 

condensation. In a Solar Still, impure water is contained at the 

aluminum basin where it is heated by incoming energy from 

sun through plastic or transparent glass. The pure water vapor 

condenses on the inner surface of the glass, where it gets 

condenses and drips down to the collector, after that it is 

collected and removed. 

The distillation gives the type of rain. Energy from the sun 

heats the water to the evaporation point. When the water 

evaporates, the water vapor rises when condensed water can 

be cooled and collected. This process leaves impurities such as 

salts and heavy metals, and eliminates microbiological 

organisms. The end result is pure distilled water. 

 

 
Figure.1. Solar still fitted with wick at centre 

 

III. WORKING 

 

In this working model, a solar still casing has transparent 

acrylic plastic glass sheet and a double pane glass which 

covers the top, with an interior surface made of a heat 

absorbing, waterproof material. This interior surface uses a 

blackened material to improve absorption of the sun's rays. 

Dirty or unclean water which has to be clean is poured into the 

still with the help of jute material which is partially soaked in 

water source to supply water in solar still basin through 

capillary action. The glass cover allows the solar radiation 

(short-wave) to pass into the still, which is mostly absorbed by 

the blackened base. With the help of solar radiation water 

begins to heat up and the moisture content of the air trapped 
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between the water surface and the glass panel cover increases. 

The base also radiates energy in the infra-red region (long-

wave) which is reflected back into the still by the glass cover, 

trapping the solar energy inside the still (the "greenhouse" 

effect). The water vapor evaporates by solar radiation from the 

basin and condenses on the inside of the solar glass cover. In 

this process, the salts and microbes that were in the original 

water are left behind. The water vapor accumulated inside on 

solar glass condense and trickles down the inclined glass cover 

to an interior collection unit trough and out to a storage bottle. 

There are no moving parts in Solar still and only the sun's 

energy is required for operation. 

 

 
Figure.2. Principles of solar still 

 

IV. FABRICATION 

 

1. Casing 

 

The casing of solar still is made by three transparent acrylic 

plastic sheet of dimension 2
ft 

×2
ft 

in size and 6mm in thickness. 

Acrylic sheet has low thermal conductivity and passes 90% 

light as compared to other plastic sheet. 

 

2. Top Cover 

 

Double pane glass is used for making solar glass panel. It 

transmits solar radiation coming from sun into still basin to 

increase the temperature of water. Heat from solar radiation is 

trap inside and it cannot escape the still due to double pane 

glass. 

 

3. Still Basin 

 

Aluminium sheet of 1mm thickness is used to make still basin 

to store water from source. This sheet is painted black from 

the inside and the outside to absorb heat from sun and do not 

reflect back. 

4. Wick 

 

Jute fiber is used as wick material to supply water from source 

to still basin working on principle of capillary action. Solar 

still is kept 2
ft 

the water source and with the help of wick water 

is reaches to the basin of still for purification process. 

 

5. Water Collector 

 

L- Shaped transparent acrylic sheet is used for water collection 

from top solar glass cover which is tilted so that condense 

water vapor droplets slide into water collector after that it can 

be stored in container. 

 

 
Figure.3.Components Of Solar Still 

 

Dimensions 

 

The single basin solar still is constructed with transparent 

acrylic plastic glass sheet containing aluminum basin in the 

middle (as shown in figure 4) which is painted black in color 

to absorb the incoming light from sun. 

 

 
Figure.4. Solar still with aluminum basin 

 

The dimensions of casing and top cover are shown in table 1 

and table 2. 

 

TABLE.I. GLASS BOX DIMENSION 

GLASS BOX CASING 

Length 50.5cm 

Breadth 52cm 

Height at front 18cm 

Height at back 34cm 

Slope 5 

Angle 20
o  

Thickness 6mm 

 

TABLE.II. TOP COVER DIMENSIONS 

TOP COVER  

Length 50.5 

Breadth 52 

Thickness 1.8cm 

 

V. RESULT 

 

1. The aluminum basin temperature and water temperature are 

taken hourly basis on sunny day from morning 08:00 AM to 

evening 05:00 PM. 

2. Graph is drawn to depict change temperature with respect to 

time. 

3. Total about 600ml of clean water is obtained from 2litre of 

brackish water. 

4. A large amount of clean water is obtained between the time 

period of 11:00 am and 02:00 pm due to most of solar 
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radiation pass through solar glass thus increasing the 

temperature of aluminum basin.   

 

TABLE.III. ALUMINUM BASIN TEMPERATURE  

TIME TEMPERATURE OF   

BASIN (
o
C) 

08:00 AM 26 

09:00 AM 32 

10:00 AM 38 

11:00 AM 46 

12:00 PM 55 

01:00 PM 58 

02:00 PM 54 

03:00 PM 47 

04:00 PM 36 

05:00 PM 30 

 

Aluminum basin temperature graph is based on readings taken 

as shown in figure 5. 

 

 
Figure.5. Time vs temperature 

 

TABLE.IV. TEMPERATURE OF WATER INSIDE 

BASIN 

TIME TEMPERATURE 

OF WATER (
o
C) 

08:00 AM 34 

09:00 AM 42 

10:00 AM 48 

11:00 AM 52 

12:00 PM 57 

01:00 PM 58 

02:00 PM 53 

03:00 PM 46 

04:00 PM 41 

05:00 PM 35 

Water temperature graph is based on readings taken as shown 

in figure 6. 

 
Figure.6. Time vs temperature  

 

VI. CONCLUSION 

 

It is the most economical way to get clean water. Solar still is 

used to purify water from contaminants mixed water applying 

the same process of distillation but powered by solar energy. It 

uses no external power source to initiate the processes of 

evaporation and condensation. The water so received is fit for 

drinking purposes and normal use. Solar still is a chamber of 

glass which inherits the properties of greenhouse effect to 

evaporate water and collected the water condensed on its 

walls. The main part of the process is the capillary action 

performed by the jute material. In the upcoming years, solar 

stills would be widely used due to increasing scarcity of 

natural resources and reduction of non-renewable energy 

sources and high dependency on renewable sources of energy. 
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