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Abstract
Water is a renewable resource as well as the finite resource. It is 
important to appreciate the fact that 97% of water is inaccessible and 
only 3% is fresh water. It is the human nature that we value things 
only when they are scarce or are in short supply. We appreciate 
the value of water only if rivers, reservoirs, ponds, wells, etc. 
run dry out of water. Our water resources have now entered an 
era of scarcity. World Bank estimates that 21% of communicable 
diseases in India are related to unsafe water. There are various 
technologies available for purification of water, distillation is one 
of the many process available for water purification and Solar 
energy is used to energize the process. The solar Energy increases 
evaporation rate. As the water evaporates, water vapour sticks 
to the underside of the glass surface for collection as distillate.
PCM materials have high heats of fusion so they can absorb a 
lot of energy before melting or solidifying and thus enhances 
the productivity of water. In this study, a basin type solar still 
was designed and fabricated. Experiment was carried out at 2cm 
water depth of basin which is maintained inside solar still and the 
productivity is increased by using the PCM. 
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I. Introduction
Water is our lifeline that bathes us and feeds us. Water is the 
foundation of life. And still today, all around the world, far 
too many people spend their entire day searching for it. There 
is almost no water left on Earth that is safe to drink without 
purification. The main source of water is lakes and rivers. Before it 
is delivered to home which should be treated to remove chemicals 
and bacteria. For this reason, purification of water supplies is 
extremely important.  
Moreover, typical purification systems are easily damaged or 
compromised by disasters, natural or otherwise. This results in a 
very challenging situation for individuals trying to prepare for such 
situations, and keep themselves and their families safe from the 
myriad diseases and toxic chemicals present in untreated water.  
Everyone wants to find out the solution of above problem with 
the available sources of energy in order to achieve pure water. 
Fortunately there is a solution to these problems It is a technology 
that is not only capable of removing a very wide variety of 
contaminants in just one step, but is simple, cost-effective, and 
environmentally friendly. That is use of solar energy. We are going 
to use this solar energy for desalination and we are going to use 
PCMs to improve the efficiency. 

Properties of Cetyl Alcohol:
Appearance White crystals or flakes
Odor very faint
Molar mass 242.45 g·mol−1

Refractive Index(nD) 1.4283 (79 °C)

Flash point 185 °C
Density 0.811 g/cm3

Melting point 49.3 °C
Boiling point 344 °C
Latent Heat of Fusion 141.8 KJ/Kg
Solubility in water Insoluble.

II. Experimental Setup
Solar still operation consists of a shallow blackened basin of saline 
water covered with a sloping transparent roof. Solar radiation that 
passes through the transparent  roof  heats the water the blackened 
basin and evaporates the water which gets condensed at underside 
of the glass and gets collected in the tray as the distillate attached 
to the glass.

Dimensions of Solar Still
Parameter Values
Inner area of solar still 1.5696m2

Outer area of solar still 1.7848 m2

Inclination Angle 10.200

Lower end height 0.14m
Higher end height 0.32m
Insulation thickness 0.5inch

The experiments are carried out from morning 9 am to next day 
morning 9 am for with conventional solar still and from morning 9 
am to next day morning 9 am for PCM. The various temperatures 
with respect to time and the water output/hr are noted down

Fig. 1: Conventional Solar Still    

Fig. 2: Solar Still With PCM
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The experiments are carried out by keeping the input water as 
constant. The experiments are started at morning 9am and continued 
till next day morning 9 am. The water is poured up to 2cm height 
of  basin by the way nearly the input quantity of saline water is 
10lit.  The inner glass surface temperature (T1), water temperature 
and basin temperature (T2, T3), outer glass surface temperature 
(T4), PCM temperature1 (T5) and PCM temperature 2(T6) are 
noted. Before starting the experiments have to check that the drain 
pipe is closed properly or not and the insulation is properly done. 
If there is poor insulation it leads loss of productivity. Every 1hr 
these temperatures should be noted and the collected pure water 
should be measured. By doing experiments the productivity of 
pure water is higher

III. Results and Discussion

Fig. 3: Productivity With Respect to Time 

The fig. 3 shows the water output with respect to time. At the 
starting 
Time at 9.00 am the water output is 0ml. From 2.00pm onwards 
the output quantity is getting raised the reason is the solar 
radiation getting raised due to the black paint coating leads to 
high absorption of heat and the productivity gradually decreases 
due to the reduction of solar radiation.

Fig. 4: Productivity With Respect to Water Temperature (With 
PCM (Cetyl Alcohol))

The fig. 4 shows the productivity with respect to water temperature. 
At initial temperature, water output is 0ml. And the overall output 
quantity is 3.01lit. By this graph we can find out that the PCM leads 

to increase in productivity. The maximum temperature absorbed 
by using the PCM is 60.5°C.

Fig. 5: Time With Respect to Different Temperature (With PCM 
(Cetyl Alcohol))

The fig. 5 shows the Time with respect to different temperature.  
The ambient temperature at the starting stage is nearly close to 
water temperature while the time increases the solar radiation gets 
increased and so the water temperature increases than the ambient 
temperature. so the productivity also increases.

Fig. 6: Productivity With Respect to PCM Temperature (With 
PCM (Cetyl Alcohol))

The fig. 6 shows the productivity with respect to PCM temperature.  
By this graph we can find out that the PCM leads to increase in 
productivity. The maximum temperature absorbed by using the 
PCM is 60.5°C.

Fig. 7: Time With Respect to PCM Temperature 
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The fig. 7 shows the Time with respect to PCM temperature.  
The ambient temperature at the starting stage is nearly close to 
PCM temperature while the time increases the solar radiation gets 
increased and so the PCM temperature increases which results 
increase in productivity

IV. Conclusion
While performing experiment with conventional solar still 1. 
the productivity of pure water (1750ml) is found to be 
minimum.
When performing experiment with PCM (Cetyl Alcohol), the 2. 
productivity is increased from 1750ml – 3010ml.
The productivity of water for cetyl alcohol is found increased 3. 
41.85% when compared to conventional solar still.

Fig. 8: Comparison Between Productivity of Water
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